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PREFATORY  NOTE. 


THE  present  volume  is  the  first  of  a  series  of  scientific 
publications,  the  contents  of  which  are  drawn  from 
MSS.  in  my  collection.  My  previous  series,  compris¬ 
ing  seven  volumes  and  entitled  Woodbrooke  Studies  :  Christian 
Documents  in  Syriac ,  Arabic  and  Garshuni  (1927-1934),  came 
to  an  end  last  year  with  the  volume  containing  Early  Christian 
Mystics. 

This  first  volume  of  the  new  series  gives  the  text  and  the 
translation  of  an  important  work,  by  Job  of  Edessa,  on 
philosophical  and  natural  sciences,  as  known  and  taught  in 
Baghdad  in  about  A.D.  817.  No  complete  work  dealing  with 
such  a  variety  of  subjects  has  come  down  to  us  in  any 
language  from  that  early  period. 

The  cost  of  the  publication  of  the  present  volume  has 
been  defrayed,  as  in  the  case  of  the  volumes  of  the  previous 
series,  by  Mr.  Edward  Cadbury,  to  whom  I  wish  here  to 
express  my  sincerest  thanks.  If,  as  our  author  affirms  in  the 
introduction  to  his  work  and  elsewhere,  “  the  knowledge  of 
the  causes  of  the  created  beings  is  the  knowledge  of  God, 
and  the  knowledge  of  God  is  life,  and  life  is  the  kingdom  of 
heaven,”  to  help  to  spread  such  knowledge  is  to  help  to  spread 
the  kingdom  of  heaven. 

A  word  of  thanks  is  also  due  to  the  Aberdeen  University 
Press  for  the  care  they  have  displayed  in  printing  the  volume, 
and  to  my  secretary,  Miss  N.  K.  Garnett,  for  the  pains  she 
has  taken  in  its  production. 

A.  MINGANA. 

Selly  Oak  Colleges  Library, 

Birmingham, 

9th  April,  1 935. 
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INTRODUCTION. 

I. 

I  GIVE  in  the  following  pages  the  text  and  the  translation 
of  a  work  entitled  “Book  of  Treasures/’  by  the  Syrian 
writer  Job  of  Edessa.  It  is  written  in  the  form  of  an 
encyclopaedia,  embracing  almost  all  the  natural  and  philo- 
sophical  sciences  as  known  and  taught  in  Baghdad  about  A.D. 
81 7.  Although  dealing  with  the  branches  of  science  the  founda¬ 
tions  of  which  had  been  laid  centuries  earlier  by  Aristotle, 
one  of  the  greatest  thinkers  of  all  times,  the  author  displays 
much  ingenuity  in  discussing  the  “  cause  ”  or  the  elemental 
origin  of  biological,  physiological,  chemical,  physical  and 
astronomical  facts  known  to  him. 

The  end  of  the  8th  and  the  beginning  of  the  9th  centuries 
were  characterised  by  a  great  revival  of  the  study  of  exact  sciences 
in  the  new  capital  of  the  ‘Abbasid  empire.  Much  credit  for 
this  revival  was  undoubtedly  due  to  the  enlightened  attitude 
of  the  Caliphs  Mansur,  Mahdi,  Harun,  Amin  and  especially 
Ma’mun  (a.D.  754-833),  and  considering  that  Baghdad  itself 
was  only  founded  by  Mansur  in  A.D.  762,  it  is  true  to  say  that 
this  revival  coincided  with  the  beginning  of  the  ‘Abbasid  dynasty. 
Greek  manuscripts  of  early  masters  of  medical  and  natural 
sciences  were  eagerly  sought  after,  and  brought  to  Baghdad 
from  Syria,  Egypt  and  Asia  Minor,1  and  gradually  translated 
by  Christian  Arab  authors.  Hospitals  and  astronomical  ob¬ 
servatories  were  erected  later,  to  facilitate  researches.  An 
imposing  list  of  the  early  writers  who  adorned  the  crown  of  the 
empire  of  the  sons  of  ‘Abbas,  and  whose  works  are  mostly 
lost  in  our  days,  is  found  in  the  Fihrist ,2  in  the  history  of 

1  Fihrist ,  pp.  339-340  (ed.  Cairo,  A.H.  1348).  2  Ibid.,  pp.  339-421. 
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philosophy  and  medicine  by  Ibn  abQifti 1  and  i.  a.  Usaibiah,2 
and  in  other  historical  and  bibliographical  lucubrations. 

The  end  of  the  1  Oth  century  marks  the  apogee  of  this  Arabic 
Hellenistic  culture.  At  its  dawn  history  makes  mention,  so 
far  as  medicine  is  concerned,  of  the  East  Syrian  Arab  writer  Ibn 
Sahda  or  Sahde  from  Karkh  (near  Baghdad),  of  the  beginning 
of  the  9th  century,  who,  according  to  the  Fihrist ,3  and  i.  a. 
Usaibi‘ah  4  translated  from  Syriac  into  Arabic  some  works  of 
Hippocrates.  According  to  Hunain  ibn  Ishaq,  he  also  translated 
into  Syriac  the  works  of  Galen,  De  Sectis,  De  Partibus  Artis 
Medicativae  and  De  Pulsibus  ad  Tirones.b 

A  second  Christian  Arab  author  is  Abu  Yahya  al-Batrlq, 
who  died  about  A.D.  805,  and  who  was  employed  by  the  Caliph 
Mansur.  According  to  i.  a.  Usaibi‘ah,6  he  translated  many 
works  of  Hippocrates  and  Galen,  and  he  is  given  also  as  the 
translator  of  Ptolemy’s  Quadripartitum ? 

To  Yahya  ibn  Batrlq,  the  son  of  the  above  writer,  who 
flourished  in  the  first  quarter  of  the  9th  century,  is  ascribed  the 
translation  of  Hippocrates’  book  Signs  of  Death ,  some  works 
of  Aristotle,  and  the  De  Theriaca  ad  Pisonem  of  Galen.8  To 
him  is  also  attributed,  although  without  much  probability, 
the  famous  Secretum  Secretorum ,  which  has  lately  been  so  well 
studied  by  R.  Steele.9 

We  will  be  satisfied  here  with  the  mention  of  the  above  three 
winters,  as  our  aim  is  not  to  furnish  detailed  references 
concerning  physicians  who  did  not  leave  any  translations  of 
Greek  medical  works,  such  as  Simon  of  Taibutheh,  and  the 
two  most  eminent  members  of  the  BokhtIsho‘  family,  about 

1  Akhbar  al-Hukama  (ed.  Cairo,  1326  A.H.). 

2  Tabaqat  aFatibba  (Wahb  Press,  1882). 

3  Fihrist,  p.  341 .  4  Tabaqat ,  i.  204. 

5  Hunain  ibn  Ishaq ,  Uber  die  Syrischen  und  Arabischen  Galen-iibersetzungen 
(edit.  G.  Bergstrasser,  1925),  pp.  4,  6. 

6  Tabaqat ,  p.  205. 

7  Sarton,  Introduction  to  the  History  of  Science ,  Vol.  I,  p.  537  (Carnegie 
Institution  of  Washington,  1927). 

8  Hunain  ibn  Ishaq  (ibid.),  p.  39;  Fihrist,  pp.  351  and  405.  Cf.  Meyerhof, 
Isis,  VIII,  705. 

9  Secretum  Secretorum,  cum  glossis  et  notulis,  Oxford,  1 920. 
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whom  see  Fihrist,1  Ibn  al-Qifti 2  and  i.  a.  Usaibi‘ah,3  nor  to 
enumerate  the  various  writers  who  flourished  in  the  decades 
that  followed  the  death  of  our  author,  and  so  do  not  come 
within  the  scope  of  our  enquiry. 

After  medicine,  the  branch  of  science  in  which  the  writers 
contemporary  with  our  author  seem  to  have  evinced  most  interest 
was  astronomy,  but  since  Ptolemy  was  not  translated  into  Syriac 
or  Arabic  in  the  first  years  of  the  revival  of  the  Hellenistic 
culture  mentioned  above,  they  generally  based  their  conclusions 
upon  the  half  astrological  aberrations  found  in  early  Indian  and 
Persian  astronomical  books,4  the  contents  of  which  had  little  in 
common  with  the  solid  data  found  in  Ptolemy’s  work.  An  early 
but  unsatisfactory  translation  of  the  Almagest  of  Ptolemy  was 
made  for  Yahya  b.  Khahd  b.  Barmak,5  towards  the  beginning  of 
the  9th  century  6  but  the  most  reliable  and  trustworthy  trans¬ 
lation  was  that  made  by  Hajjaj  b.  Matar  for  the  Caliph 
Ma’mun,  in  A.D.  827-828  (and  not  in  829-830). 7  With  the  ex¬ 
ception  of  a  few  insignificant  dissentients  Ptolemy’s  great  work 
became  the  main  authority  of  the  Arab  astronomers  of  later 
generations,  as  is  testified  by  such  independent  writers  as  Ibn 
Rabban,8  who  died  about  A.D.  855,  Jahiz,9  who  died  in  A.D.  869, 
and  especially  Muhammad  al- Khwarizmi,  who  died  about 
A.D.  850. 10  The  same  method  was  followed  by  the  astronomical 
observers  or  astrolabe  makers  Habash,  Sanad,  ‘ Ali  ibn‘  Isa, 

1  Fihrist ,  p.  413.  2  Akhbar ,  pp.  71-73. 

3  Tabaqat,  I,  pp.  125-144. 

4  The  names  of  many  such  Indian  and  Persian  writers  are  given  in  the  Fihrist, 
pp.  331-342,  Ibn  al-Qifti,  1 48-150,  etc.  See  on  them  H.  Suter,  Die  Mathematiker 
und  Astronomen  der  Araber  (1900),  and  Sarton,  ibid.,  pp.  530-533. 

5  Fihrist,  p.  374. 

6  The  information  found  in  Sarton  ( Introduction ,  p.  565)  that  Rabban  at-Tabari, 
the  father  of  Ibn  Rabban  at-Tabari,  the  author  of  FirdausuTHikmat ,  translated  the 
Almagest  into  Arabic  does  not  seem  to  me  to  be  correct.  Sarton  (ibid.,  p.  574) 
states  also  that  ‘Ali  ibn  Rabban  at-Tabari  was  the  son  of  a  Jewish  physician, 
but  as  has  been  convincingly  proved  by  my  edition  of  his  Book  of  Religion  and 
Empire  and  by  the  publication  of  his  FirdausuTHikmat ,  his  father  was  a  Christian 
and  not  a  Jew. 

7  Fihrist,  p.  341,  and  Nallino,  Encyclopedia  of  Islam,  I,  498. 

8  Firdausu  l  Hikmat,  pp.  547-551  (ed.  Siddiqi). 

9  Three  Essays  of  Jahiz,  p.  16  (ed.  J.  Finkel). 

10  Fihrist,  p.  383,  and  Suter,  ibid.,  Nachtrage  (158-160),  1902. 

b 


XV111 


INTRODUCTION 


Yahya  i.  a.  Mansur,  Marwarrudhi  and  the  like,  mentioned  by 
the  author  of  the  Fihrist ,  by  Suter,  and  by  Sarton.1  This, 
however,  cannot  be  said  of  the  astronomers  who  flourished 
before  A.D.  828,  such  as  Fazarl,  Ibn  Tariq,  Mashallah,  and 
Naubakht.2 

In  the  realm  of  chemistry,  a  word  must  be  said  about  the 
celebrated  Jabir  ibn  Hayyan  who  flourished  in  Kufa  about 
A.D.  776,  and  to  whom  are  ascribed  scores  of  works,  many  of 
which  never  existed.  His  chemistry  seems  to  have  been  largely 
connected  with  the  ancient  alchemy.  It  is  not  probable  that 
he  was  the  author  of  the  philosophical  works  attributed  to  him 
which  are  under  the  influence  of  the  peripatetic  teaching,  as 
the  works  of  Aristotle  were  not  yet  translated  into  Arabic  in  his 
time,  and  there  is  no  reason  to  believe  that  he  could  read  them 
in  the  original.3  Some  of  the  opinions  held  at  present  about 
him  may  be  modified  by  the  forthcoming  work  of  P.  Kraus, 
Jabir  ibn  Hayyan ,  essai  sur  I’histoire  des  idees  scientifiques  dans 
V Islam,  which  is  to  appear  in  three  volumes. 

So  far  as  the  philosophical  works  of  the  masters  of  Greek 
philosophy — Plato  and  Aristotle — are  concerned,  they  began 
to  be  systematically  translated  into  Arabic  at  the  beginning 
of  the  9th  century.  The  man  who  more  than  any  other  was 
responsible  for  spreading  the  knowledge  of  Greek  learning  in 
the  ‘Abbasid  capital  was  undoubtedly  the  Christian  Arab  writer 
Hunam  ibn  Ishaq,  who  died  in  A.D.  876.  Long  pages  of  the 
Fihrist ,4  of  Ibn  al-Qifti,5  and  of  i.  a.  Usaibi‘ah,6  are  devoted 
to  the  enumeration  of  the  translators  of  the  works  of  the  two 
above-named  coryphaei  of  Greek  philosophy. 

In  the  forefront  of  the  phalanx  of  the  translators  of  Aristotle 
and  Galen,  our  author  stands  as  one  of  the  earliest  figures. 
No  importance  should  be  attached  to  the  statement  of  Ibn 
al-Qifti  7  that  an  earlier  writer  ‘Abdallah  b.  Muqaffa‘  translated 
into  Arabic  the  Categories  and  the  Analytica  of  Aristotle,  since 

1  Introduction ,  pp.  565-569.  2  Ibid.,  pp.  530-532. 

3  About  him  and  his  works  see  Fihrist,  pp.  498-503,  Berthelot,  La  Chimie  au 
Moyen  Age,  Vol.  3,  and  Sarton,  Introduction,  pp.  532-533. 

4  Fihrist,  pp.  345-352.  5  Akhbar,  pp.  1 3-40. 

6  Tabaqat,  Vol.  I,  pp.  54-69,  etc.  7  Akhbar,  pp.  148-149. 
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there  is  no  reason  to  believe  that  Ibn  abMuqaffa‘  knew  any 
Greek  or  Syriac. 

What  marks  the  present  work  as  one  of  the  best  that  have 
come  down  to  us  is  its  completeness.  All  the  scientific  books 
written  in  the  time  of  Ma’mun,  if  not  mere  translations  of 
Greek  works,  are  cast  into  the  mould  of  short  monographs 
on  particular  subjects.  This  point  will  be  more  fully  discussed 
in  the  following  sections. 


II. 

The  author  of  the  present  work  is  Job  of  Edessa,  or  Ayyub 
ar-Ruhdwi,  as  the  Arab  writers  called  him.  He  was,  as  his 
name  implies,  born  in  Edessa,  possibly  about  760  A.D.  The 
author  of  the  Fihrist  mentions  him  as  a  translator  of  Greek  works,1 
and  in  the  very  same  line  names  a  Job  who,  together  with  a 
writer  called  Sim  an,  translated  the  Ztj,  or  astronomical  tables 
of  Ptolemy  for  the  nobleman  Muhammad,  son  of  Barmak. 
No  one,  however,  who  reads  with  care  the  astronomical  data 
of  the  present  work  can  induce  himself  to  believe  that  their 
author  had  read  Ptolemy  on  the  subject,  much  less  translated 
him.  If  this  Job  is  to  be  identified  with  our  author,  it  may  be 
presumed  that  he  translated  the  above  Ztj  after  the  composition 
of  the  present  work. 

The  great  Hunam  ibn  Ishaq  2  also  mentions  our  author, 
and  attributes  to  him  the  translation  of  thirty^six  different 
works  of  Galen,  especially  the  translation  into  Syriac  of  his 
famous  “  Book  on  Simple  Drugs,”  or  De  Simplicium  Medica - 
mentorum  Temper amentis  et  Facultatibus.3  It  is  a  noteworthy  fact 
that  Hunain  himself  used  the  translation  into  Syriac  of  some 
Galenic  works  made  by  our  author,  such  as  the  Anatomicce 
Administrationes,  or  avaro/juKal  iyxeLPVGeL^.  4  The  full  list  of  the 

1  Fihrist ,  p.  341. 

2  In  the  work  referred  to  above :  Hunain  ibn  Ishaq,  iiber  die  Syrischen  und 
Arabischen  Galen-Ubersetzungen,  edit,  by  G.  Bergstrasser  (1925),  pp.  3-50. 

3  Cf.  Meyerhof  and  Sobhy,  Abridged  Version  of  “  The  Book  of  Simple  Brass  ” 
of  Ghafiqi  by  Barhebrceus,  p.  8  (Cairo,  1 932). 

4  Cf.  The  Book  of  the  Ten  Treatises  on  the  Eye  Ascribed  to  Hunain  ibn  Ishaa 
edit,  by  Meyerhof  (1928),  p.  xli. 
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works  of  Galen  translated  by  our  author,  according  to  Hunain 
ibn  Ishaq,1  is  the  following  : 

(1)  nivai  (p.  3). 

(2)  Texvrj  larpiKrj  (p.  6). 

(3)  The  last  seven  discourses  of  the  TTepi  rd)V  acjivy^cnv  Trpay- 
/xareta,  translated  for  Gabriel  b.  Bokhtisho*  (p.  15). 

(4)  'AvaropuKai  eyxeiprjcreig,  translated  for  Gabriel  b.  Bokhtlsho 

(p.  20). 

(5)  TTepi  rrjg  avaropuKrjs  hia<f>ioviag  (p  21). 

(6)  riepi  reOveiorcov  avaropirjs  (p.  21). 

(7)  TTepi  ^ojvtcjv  avaropirjs  (p.  21). 

(8)  Tlepl  rrjg  ' ImroKparovs  dvaropirjs  (p.  21). 

(9)  Ilepi  pbrjTpas  a varopirjg  (p.  22). 

(10)  On  the  Anatomy  of  the  Eye  (apocryphal),  (p.  23). 

do  Tlepl  rrjg  dvarrvorjs  ainajv  (p.  24). 

(12)  TTepi  rrjs  tojv  KaOaipovrojv  (f)appidKa>v  Swapiecos  (p.  26). 

(13)  TTepi  rd)v  'IrnTOKpaTovs  /cat  ITXdrcovog  Soypidrajv  (p-  26). 

(14)  On  the  Difficult  and  Unknown  Movements  (p.27). 

(15)  nepi  dvcopidXov  SvaKpaalag  (p.  29). 

(16)  The  first  part,  composed  of  five  discourses,  of  the  TTepi 

anXcov  (frappidKCov  (p.  30). 

(1  7)  TTepi  rd)v  ev  rois  vocroig  Kaipcov  (p.  30). 

(18)  Ilepi  tojv  Trap  a  (fivcnv  oyKcov  (p.  31). 

(19)  nepi  tojv  TrpoKarapKTiKcov  ainajv  (p-  31). 

(20)  TTepi  fieXaivr]9  x°^V?,  translated  for  Bokhtlsho*  son  of 
Gabriel  (p.  33). 

(21)  TTepi  hvoTTvoias  (p.  34). 

(22)  Ilepi  TTpoyivcodKeiv  71 pos  ’ EjTiyev'qv  (p.  34). 

(23)  TTepi  piapacrpiov  (P-  35). 

(24)  TTepi  rpocfxjjv  hvvapiecov  (p.  35). 

(25)  TTpos  TTicrojva  rrepl  rrjg  OrjpiaKrjg  (p.  39). 

(26)  Galen’s  Commentary  on  the  dfopiapiol  of  Hippocrates 

(p.  40). 

(27)  Galen’s  Commentary  on  the  tt epl  aypiwv  of  Hippocrates 
(p.  40). 

1  References  are  to  the  pages  of  Hunain’s  Arabic  text  in  Bergstrasser’s  edition. 
I  have  reconstructed  the  original  Greek  titles  as  found  in  Bergstrasser’s  edition 
instead  of  the  Arabic  ones  given  in  Hunain’s  text. 
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(28)  Galen’s  Commentary  on  the  wept  Suai ogecov  of  Hippo¬ 
crates  (p.  41). 

(29)  Galen’s  Commentary  on  the  Trepl  tow  lv  Ke^aXfj  Tpajfidrojv 

of  Hippocrates  (p.  41). 

(30)  Galen’s  Commentary  on  the  cmS^/ziat  of  Hippocrates 

(p.  41). 

(31)  ''Otl  6  dp  taros  larpos  /cat  (ftXoGocjios  (p.  44). 

(32)  Tlepl  tow  ISlojv  So^avrcov  (p.  46). 

(33)  Tlepl  arroSe L^tos  (p.  47). 

(34)  nepi  r]6o)v  (p.  49). 

(35)  Tlepl  dXvTTtas  (p.  49). 

(36)  '  Otl  tclls  tov  acdp^aTOs  Kpdcreoiv  at  tt\s  iffV)(r}s  dvvdpLcis  €ttovtoll 

(p.  50). 

Our  Job  is  further  spoken  of  by  Barhebraeus  1  in  the  following 
terms  : 

“And  m  the  time  (of  Timothy  I)  lived  Job  of  Edessa, 
a  philosopher  who  followed  the  doctrine  of  the  Nestorians.’’ 

Ibn  a.  Usaibi‘ah  2  devotes  also  a  special  section  to  him,  and 
considers  him  to  be  a  good  translator,  versed  in  languages, 
but  adds  that  he  was  more  versed  in  Syriac  than  in  Arabic. 
He  is  inaccurate,  however,  in  distinguishing  him  from  Job 
al-Ahrash,  or  “  The  Spotted,’’  to  whom  he  has  devoted  another 
section.3  Hunain  ibn  Ishaq  4  clearly  identifies  our  Job  of 
Edessa  with  Job  the  Spotted.  Another  paragraph  is  devoted 
by  i.  a.  Usaibi‘ah  5  to  a  son  of  our  author  called  Abraham,  in 
connection  with  the  Caliph  Mutawakkil  and  other  high 
personages. 

Our  author  is  also  mentioned  by  Yaqut,6  with  reference 
to  an  anecdote  told  of  the  Caliph  Ma’mun,  as  one  of  the 
greatest  physicians  of  his  day.  This  anecdote  is  important 
because  it  shows  that  our  author  was  still  alive  in  A.H.  217 
(a.D.  832)  when  Ma’mun  appointed  ‘Abdallah  b.  T^hir  governor 
of  the  Persian  province  of  Khurasan. 


2  Tabaqatt  I,  204. 

4  Bergstrasser’s  edition,  p.  3  (of  the  text). 


1  Chron.  Eccl.y  II,  181. 

3  Ibid.,  p.  204. 

5  Ibid.,  i.  170-171. 

6  Dictionary  of  Learned  Men  (ed.  of  D.  S.  Margoliouth),  Vol.  I,  p.  122  of  the 
second  edition. 
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We  have  no  precise  information  as  to  the  date  of  our  author’s 
death,  but  we  may  presume  that  he  did  not  survive  long  the 
Caliph  Ma’  mun,  and  that  he  died  about  A.D.  835. 

As  I  stated  in  the  first  volume  of  the  catalogue  of  the  MSS. 
of  my  collection,1  we  may  infer  from  the  above  sentence  of 
Barhebraeus  that  the  author  belonged  by  birth  either  to  the 
Melchite  or  to  the  West  Syrian  or  Jacobite  community,  which 
he  left  in  order  to  join  the  East  Syrian  or  Nestorian  Church. 

Job  seems  to  have  been  a  prolific  writer,  both  in  Arabic 
and  in  Syriac.  None  of  his  Arabic  works,  however,  has  come 
down  to  posterity,  nor  is  any  of  them  mentioned  by  name  in 
the  authorities  referred  to  above.  So  far  as  his  Syriac  books 
are  concerned,  on  fol.  36b  of  the  MS.  from  which  the  present 
work  is  derived,  he  enumerates  some  of  them,  in  the  following 
terms  : 

“  After  having  completed  our  book  On  the  Causes  of  Fevers , 
and  our  other  book  On  the  Soul ,  which  is  divided  into  twenty 
chapters,  and  after  having  composed  the  book  On  the  Causes 
of  the  Coming  into  Existence  of  the  Universe  from  the  Elements , 
we  wrote  our  other  book  On  Urine ,  and  you  request  us  now, 
0  brother,  to  write  to  you  a  treatise  On  Canine  Hydrophobia .” 

Four  of  these  five  works — (a)  On  the  Soul ,  (b)  On  the  Causes 
of  Fevers,  (c)  On  Canine  Hydrophobia,  and  (d)  On  Urine,  are 
also  mentioned  in  the  present  work.2 

Another  work  of  the  author  was  entitled  Book  on  Faith. 
From  the  terms  which  he  uses  to  describe  it,3  we  are  entitled  to 
believe  that  it  dealt  with  the  Trinity  and  the  Incarnation,  and 
included  other  points  of  Christian  dogma,  such  as  the  Holy 
Communion  and  the  worship  towards  the  east. 

A  seventh  book  by  our  author  is  mentioned  in  the  same 
chapter,4  with  the  title  Book  of  Ten  Syllogisms,  in  which,  among 
other  things,  he  demonstrated  that  Christ  was  both  God  and  man. 

An  eighth  book  by  him,  entitled  On  the  Five  Senses,  and  a 
ninth  entitled  On  Essences,  are  referred  to  in  other  passages.5 

1  Catalogue  of  the  Mingana  Collection  of  MSS.,  Vol.  I,  p.  1036.  By  in¬ 
advertence  I  stated  on  this  page  that  Job  lived  towards  the  end,  instead  of  the 
beginning,  of  the  9th  century.  2  Pp.  25,  94,  136,  191,  257,  279,  280. 

3  See  here  p.  279.  4  See  here  p.  278.  5  See  here  pp.  1 26,  1 54. 
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Of  all  his  books  only  two,  that  On  Canine  Hydrophobia 
and  the  present  Book  of  Treasures ,  have  come  down  to  us.  Both 
are  found  m  the  MS.  from  which  the  present  edition  is  derived, 
the  former  on  ff.  36b-39b,  and  the  latter  on  ff.  40a- 125b.  The 
book  called  On  the  Causes  of  the  Coming  into  Existence  of  the 
Universe  from  the  Elements  does  not  seem  to  have  been  identical 
with  the  Book  °f  Treasures.  The  latter  contains  many  more 
points  than  the  title  of  the  former  implies.  The  lost  book  seems 
to  have  dealt  exclusively  with  the  emanation  of  created  things 
from  the  elements,  while  the  Book  of  Treasures  has  a  much 
wider  scope.  This  hypothesis  is  rendered  probable  by  the  fact 
that  the  books  On  Urine ,  and  On  Canine  Hydrophobia,  which 
followed  that  On  the  Coming  into  Existence  of  the  Universe  from 
the  Elements,  are  both  quoted  in  the  present  work. 

III. 

It  is  very  difficult  to  fix  on  a  precise  year  for  the  composition 
of  the  present  work.  Two  independent  considerations  induce 
me  to  name  a  date  about  A.D.  817.  On  the  one  hand  the  author 
states  in  Chapter  XVI  of  the  3rd  Discourse  of  his  book1  that 
he  wrote  at  a  time  of  great  tribulations  and  wars  “  such  as  were 
not  heard  of  since  the  beginning  of  the  world.”  These  tribu¬ 
lations  and  wars  were  so  catastrophic  that  he  was  unable  to 
predict  whether  he  would  be  alive  to  finish  the  work  upon 
which  he  was  engaged.  On  the  other  hand,  as  we  remarked 
above,  the  author  did  not  know  of  the  existence  of  Ptolemy’s 
astronomical  work  which  was  translated  m  A.D.  828,  and 
consequently  we  have  to  fix  on  a  year  preceding  this  date. 
Further,  since  all  his  works  of  which  we  have  any  record  were 
written  before  the  present  Book  of  Treasures,  he  must  have  been 
a  fairly  old  man  when  he  wrote  it,  and  in  this  case  we  are  not  at 
liberty  to  name  a  date  much  earlier  than  828,  especially  as  we 
know,  from  the  sentence  of  Yaqut  quoted  above,  that  he  was 
still  alive  in  A.D.  832.  The  question  arises  now  whether  in  the 
annals  of  the  history  of  Baghdad  we  can  point  to  a  period  which 
would  square  with  the  calamitous  times  so  vividly  described 

1  See  here  p.  1 54. 
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by  the  author.  Although  hardly  a  year  passed  in  the  stormy 
weather  of  Baghdad  politics  without  wars  or  rumours  of  wars 
in  some  of  the  outlying  provinces  of  the  Caliphate,  yet  the  years 
816-817  seem  to  have  experienced  a  particularly  severe  re¬ 
crudescence  of  disturbances,  which  for  a  time  endangered  the 
life  of  Ma’  mun  himself. 

In  A.D.  816  the  famous  general  Harthama  had  died  in  prison 
as  a  result  of  injuries  received  through  the  machinations  of  the 
treacherous  Fadl  ibn  Sahl,  the  vizier  of  Ma’mun.  His  cruel 
and  unmerited  death  caused  great  excitement  in  Baghdad. 
The  Caliph  himself  was  m  Merw,  and  the  loyal  troops  rose 
against  the  viceroy  Hasan,  the  brother  of  Fadl,  and  after  three 
days*  battle  drove  him  from  the  city  to  Madain,  and  eventually 
to  Wasit.  While  the  troops  were  pursuing  Hasan,  great  confusion 
prevailed  in  Baghdad  itself,  which  was  for  a  long  time  at  the 
mercy  of  adventurers  of  the  robber  class,  who  committed  in 
it  all  kinds  of  cruelties,  and  introduced  into  it  an  era  of  the 
worst  and  crudest  type  of  Oriental  anarchy.1  In  order  to  defend 
their  lives  and  property,  the  better  class  of  citizens  banded 
themselves  together,  held  in  check  the  excesses  of  the  populace, 
and  offered  the  throne  to  Mansur,  son  of  Mahdi,  who  wisely 
declined  it,  but  promised  to  conduct  the  affairs  of  the  government 
in  the  name  of  the  rightful  Caliph  Ma’mun. 

The  years  which  immediately  preceded  and  followed  the 
above  disturbances  may  also  be  counted  among  the  most  disas¬ 
trous  that  the  capital  of  the  ‘Abbasids  experienced  in  the  early 
years  of  its  foundation,  and  the  historian  Ibn  ‘I mad  2  had  strong 
reasons  for  writing  :  “  The  distress  of  the  inhabitants  of  Baghdad 
reached  such  a  pitch  that  they  believed  that  the  end  of  the  city 
had  come,  and  many  of  them  left  it  on  account  of  robberies, 
plunders,  famine  and  the  destruction  of  their  homes.” 

The  question  of  the  sources  of  the  author  is  more  easily 
determined.  He  refers  several  times  to  Aristotle,  twice  to  Galen, 
and  once  to  Hippocrates.  He  refers  also  to  early  Indian  and 
Persian  sages,  but  without  mentioning  any  proper  names. 

1  See  the  vivid  account  of  these  disturbances  in  the  historians  Tabari,  Annales , 
Vol.  X,  pp.  238-243  (edit.  Cairo),  and  Ibn  Athir,  Kamil,  Vol.  VI,  pp.  109-110 
(edit.  Cairo).  2  Shadhardt  II,  2. 
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So  far  as  the  Indian  philosophers  or  physicians  are  concerned, 
they  must  have  been  Charaka  Samhita  and  Susruta  Samhita, 
so  often  quoted  by  I  bn  Rabban,  a  contemporary  of  the  author, 
who  survived  him  by  more  than  twenty  years.1 

The  author’s  statements  concerning  the  “  functional  origin  ” 
of  the  different  organs  of  the  animal  body  are  largely  dependent 
on  Galen,  while  his  borrowings  from  Aristotle  are  very  extensive. 
One  might  almost  say  that  he  was  saturated  with  Aristotle, 
many  references  to  whose  works  will  be  found  m  the  footnotes. 
These  references,  as  well  as  those  to  Galen,  could  have  been 
easily  multiplied,  but  as  my  aim  was  not  to  trace  every  single  line 
of  the  work  to  its  source,  I  felt  compelled  to  set  a  limit  to  them, 
and  to  confine  myself  to  the  mam  points  of  comparison.  To 
have  done  otherwise  would  have  entailed  an  abnormal  multi¬ 
plication  of  footnotes  without  appreciable  advantage.  No  wider 
scope,  therefore,  should  be  given  to  the  apparatus  criticus  found 
m  the  book  than  that  which  it  is  strictly  meant  to  convey.  Almost 
all  the  scientific  works  of  Aristotle  are  pressed  into  service, 
especially  his  Meteor ologica,  Physica ,  De  Mundo ,  De  Anirrta, 
De  Juventute  et  Senectute ,  De  Sensu ,  De  Somno  et  Vigilia ,  De 
Ccelo ,  De  Generatione  et  Corruptione ,  and  Metaphysica. 

1  he  author  s  inspirations  from  Aristotle  do  not  imply  that 
he  was  a  servile  plagiarist.  On  the  contrary,  he  often  adds 
fresh  data  to  this  master  s  investigations,  and  often  also  expressly 
contradicts  him,  as  on  the  subject  of  matter,  the  existence  of 
a  fifth  element  in  the  heavenly  bodies,  the  divinity  of  the  stars, 
the  eternity  of  the  movement  of  the  first  elements,  the  nature  of 
the  ether,  and  the  doctrine  of  the  44  dry  evaporation  ”  found  m 
the  earth. 

I  have  also  noticed  in  the  author  some  borrowings  from 
Hippocrates,  more  especially  m  his  treatment  of  the  4  cause  ” 
of  the  procreation  of  males  and  females,  and  the  influence  of 
environment  on  physical  characteristics. 

The  author  lays  special  stress  on  the  fact  that  the  main 
thesis  of  his  work,  the  emanation  of  the  genera  and  species  from 
the  elements,  is  original.  This  originality  applies  m  a  particular 

1  See  his  Firdausul-HikmaU  pp.  567,  573,  576,  578,  579  for  Charaka,  and 
pp.  558,  560-562,  578  for  Susruta. 
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way  to  the  formation  of  the  various  animal  organs  :  head,  hands, 
feet,  toes,  inner  organs,  organs  of  the  five  senses,  hair,  nails,  etc. 
He  emphatically  asserts  in  Chapter  VI 1 1  of  the  Second  Discourse,1 
that  he  had  not  found  this  subject  discussed  in  any  book  written 
by  the  Indian,  Persian,  Greek  or  Syrian  scholars  who  had  pre¬ 
ceded  him,  and  on  p.  279  he  asserts  that  in  this  book  4  4  he  has 
not  troubled  anybody  with  the  labours  of  others.’’ 

Until  all  the  works  written  by  the  Arab  and  Syrian 
investigators  of  the  9th  and  10th  centuries  are  published  and 
scientifically  studied,  we  shall  not  be  able  to  measure  the  in¬ 
fluence  exercised  by  our  author  on  the  physicians  and  philosophers 
who  came  after  him.  I  have  noticed,  however,  statements  by 
two  different  writers  which  seem  to  be  derived  from  the  present 
work.  The  first  writer  who  seems  to  have  borrowed  from  our 
Job  in  a  rather  systematic  way  is  the  often-mentioned  Ibn  Rabban 
at-Taban,  the  author  of  Firdausul~Hikmat.2  The  second  writer 
is  the  lexicographer  Bar  ‘Ah,  whose  borrowing  was  detected  in 
a  rather  unusual  way.  He  had  read  the  Greek  word  /xeAcoSo?, 
as  mehloros 3  owing  to  an  oversight  of  a  copyist  who  had  wrongly 
transliterated  it  in  this  way  in  the  present  work,  and  so  the 
mistake  was  perpetuated  in  Bar  ‘All’s  lexicon.  What  renders 
certain  the  hypothesis  that  Bar  ‘Ali  borrowed  this  word  from  our 
author  is  the  fact  that  he  translates  the  Greek  vocable  by  exactly 
the  same  Syriac  words  as  those  used  by  our  author  in  Chapter  VIII 
of  his  Third  Discourse.4 

The  influence  exercised  by  our  author  may  possibly  be 
extended  to  a  wider  sphere.  He  was  the  first  to  develop  in 
detail,  through  a  deductive  method  of  reasoning  based  on 
natural  phenomena,  the  idea  of  the  elemental  origin  of  the  universe 
and  of  the  different  bodies  comprising  it.  We  have  noted  above 
his  definite  statement  that  he  was  the  first  m  the  field  of  the 
concrete  application  of  the  elemental  principle  to  the  physical 
bodies.  Ibn  Rabban  at-Tabari,  who  wrote  some  years  after 
him,  distinctly  borrows  some  of  his  conclusions  from  him. 
After  many  vicissitudes,  the  conclusions  first  drawn  by  our  author 

1  See  here  p.  77.  2  See  references  here  pp.  13,  49,  107,  108,  131,  174. 

3  In  Syriac  the  letters  d  and  r  are  graphically  identical  and  distinguished  only 
by  an  extraneous  dot  over  the  r.  4  See  here  p.  1 43. 
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reached  Cordova,  in  Spain,  another  Muslim  centre  of  learning, 
and  from  it  they  radiated  to  the  foyers  of  knowledge  in  Italy  and 
France.  The  philosophy  and  physics  of  Averroes  (or  Ibn  Rushd), 
Avicenna  (or  Ibn  Slna),  Alpharabius  (or  Ah  Farabi)  and  many 
others  were  translated  into  Latin,  and  exercised  great  influence 
on  the  scientific  teaching  of  the  Middle  Ages.  The  western 
scientists  of  that  period,  having  lost  sight  of  the  works  of  Aristotle 
and  his  followers  in  their  original  Greek,  were  mostly  dependent 
on  the  above  Arab  writers,  and  their  development  of  the  idea 
of  the  elemental  origin  of  bodies  was  not  more  advanced  than 
that  worked  out  by  our  author  at  the  beginning  of  the  9th  century. 
Our  author  may,  therefore,  be  rightly  considered  as  the  father 
of  the  concrete  development  of  the  theory  of  the  elemental 
origin  of  bodies,  a  conception  which  became  firmly  rooted  in 
the  minds  of  the  scientific  investigators  of  later  generations. 

IV. 

There  is  no  need  to  dilate  here  on  the  contents  of  the  Book 
of  Treasures.  The  translation  of  the  text  and  the  detailed  index 
of  chapters  at  the  beginning  of  the  volume  will  help  the  reader 
to  form  his  own  judgment  on  the  author’s  method  of  reasoning, 
but  to  facilitate  his  task,  it  would  be  useful  to  draw  attention  to 
some  outstanding  points  discussed  in  the  book. 

(a)  Metaphysics. 

The  author  follows  Aristotle  in  dividing  everything  that 
exists  into  essence  and  accident.  The  word  “  substance  ” 
might  often  have  been  substituted  for  “  essence  ”  which  I  have 
generally  used,  but  I  deemed  it  advisable  to  make  use  of  one 
word  only,  in  order  to  throw  into  relief  more  clearly  the  divisional 
differences  of  ontological  notions  which  the  author  intended 
to  convey. 

According  to  the  author,  there  are  two  kinds  of  essences 
in  the  universe.  The  first  and  universal  essence  is  that  of 
the  simple  and  abstract  elements,  heat,  cold,  humidity  and 
dryness,  even  m  their  composed  state  as  found  in  the 
compound  elements,  earth,  air,  fire  and  water,  heat  being 
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the  strongest  and  most  important  m  its  action.  The  second 
kind  of  essence  is  that  of  every  individual  body  and  is  sometimes 
called  by  him  substratum.  This  essence  is  not  universal  as 
the  first  is,  and  remains  only  as  long  as  the  body  which  it 
constitutes  stands  in  its  own  individual  composition ;  it  is, 
as  it  were,  a  relative  essence,  and  when  the  body  which  it 
forms  ceases  to  exist,  and  the  parts  which  compose  it  suffer 
complete  disintegration,  this  essence  reverts  to  the  universal  type 
of  essence  of  the  simple  elements.  In  this  way  everything 
referring  to  the  quality  or  quantity  of  an  object,  such  as  taste, 
colour,  dimensions,  smoothness,  roughness,  etc.,  is  an  accident, 
since  a  thing  existing  not  m  itself  but  m  another  and  liable  to 
modifications,  cannot  be  called  an  essence,  which  by  its  very 
definition  means  something  self-existing,  or  subsisting  in  itself. 

The  primordial  essences  of  the  simple  elements  cannot  be 
infinite  and  eternal,  because  an  infinite  being  is  one  which 
cannot  be  limited  and  circumscribed.  In  the  mere  fact  that 
the  simple  elements  are  limited  and  circumscribed  they  cannot 
be  infinite.  How  can  they  be  infinite,  when  they  do  not  possess 
uniformity,  but  undergo  distinctions  and  quantitative  changes, 
brought  about  by  the  inherent  weakness  of  their  finite  nature  ? 
When  one  element  in  its  abstract  conception  increases  or  de¬ 
creases,  we  have  to  introduce  for  its  right  working  one  or  more 
of  the  remaining  elements,  and  in  doing  so  we  create  mentally 
limit  or  space  between  them,  and  thus  remove  from  them  every 
idea  of  infinity. 

This  leads  to  the  demonstration  of  the  existence  of  God, 
which  is  attested  by  the  coming  together  of  the  two  antagonistic 
forces  of  heat  and  cold.  Since  these  powers  are  mutually 
antipathetic,  and  would  never  have  come  together  naturally 
to  form  the  material  bodies,  we  must  assume  the  action  of  a 
pre-existing  and  infinite  Being  who  brought  them  together  for 
the  purpose  of  carrying  out  the  work  of  creation.  That  Being 
we  call  **  God.*’ 

The  existence  of  the  primordial  and  intelligible  matter  on 
which,  according  to  Aristotle,  the  two  antagonistic  forces, 
heat-cold  and  dryness-humidity,  worked  for  the  formation  of 
the  universe,  is  rejected  by  the  author,  on  the  ground  that 
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that  matter,  not  being  endowed  with  any  quality  whereby 
it  may  be  conceived,  cannot  possibly  receive  things  that  are  dis¬ 
similar  to  itself,  namely  the  two  antagonistic  forces.  The  only 
kind  of  matter  in  which  the  author  believes  is  the  concrete  matter, 
synonymous  with  a  material  body,  endowed  with  the  quantity 
and  quality  possessed  by  all  bodies  found  in  the  universe. 

The  above  universal  essences  of  heat,  cold,  humidity  and  dry¬ 
ness,  were  created  by  God  from  nothing,  and  they  did  not  emanate 
from  His  essence.  He  created  them  and  imparted  to  them  the 
power  to  produce  everything  found  in  the  universe.  It  is 
they  that  by  their  different  combinations  with  one  another 
gave  birth  to  all  material  objects,  and  all  changing  accidents, 
found  in  the  universe.  They  first  formed  the  compound  elements 
simultaneously  with  their  own  creation,  then  the  bodies, 
with  special  reference  to  the  humours  in  their  bearing  upon 
the  formation  of  animal  bodies.  The  author  mentions  in 
this  connection  the  six  days  of  the  creation,  and  asserts  that 
since  all  things  done  by  God  are  performed  immediately  He  wills 
them,  if  the  method  of  the  six  days  of  the  creation  is  to  possess 
any  reality,  it  must  be  presumed  that  God  made  use  of  it  in 
order  to  make  His  work  understandable  to  the  weakness  of  the 
human  mind.  The  real  fact  of  the  creation  is  to  be  conceived 
in  the  notion  that  God  created  the  simple  elements  and  allowed 
them  to  carry  out  the  complicated  work  of  building  up  the 
creation  into  its  innumerable  genera  and  species. 

The  author  follows  Aristotle  in  his  law  of  contraries,  and 
holds,  like  him,  that  the  creation  came  into  being  through  the 
antagonistic  movement  found  in  the  two  active  elements  of 
heat  and  cold  coming  into  mutual  contact  through  the  passive 
elements  of  humidity  and  dryness.  Without  contraries  nothing 
comes  into  being.  When,  therefore,  the  elements  cease  to 
strive  and  struggle,  the  generating  activity  of  the  universe  will 
automatically  come  to  an  end.  The  activity  of  the  elements 
working  together  in  balanced  proportions  brings  also  about  the 
health  and  well-being  of  bodies,  while  their  lack  of  balanced 
proportions  brings  about  their  ill-health  and  corruption.  “A 
balance  of  parts  preserves  and  does  not  injure,  while  a  non¬ 
balance  of  parts  injures  and  causes  deterioration.” 
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(b)  Theology. 

The  Book  of  Treasures ,  not  being  strictly  theological,  dis¬ 
cusses  only  those  theological  questions  which  have  a  direct 
bearing  upon  science.  The  points  that  are  somewhat  extensively 
touched  upon  by  the  author  are  the  existence  of  God,  spoken 
of  above,  angelology  and  eschatology.  The  existence  of  angels 
is  proved  by  metaphysical  reasoning.  Man  is  composed  of 
two  principles  :  the  corporeal  and  the  incorporeal.  Since 
the  corporeal  principle  is  represented  in  a  complete  form  in 
the  lower  orders  of  the  creation,  and  the  incorporeal  principle 
in  an  imperfect  way  in  man,  there  must  be  another  order  of 
beings  who  would  represent  the  incorporeal  principle  in  a 
complete  way.  The  angels  fill  up  this  gap  in  the  creation, 
and  constitute  the  perfect  type  of  the  incorporeal  or  spiritual 
principle  so  imperfectly  represented  in  man.  Further  methods 
of  reasoning  of  a  somewhat  recondite  and  abstract  character 
are  resorted  to  by  the  author,  especially  in  the  case  of  the  strange 
method,  based  on  the  perfection  of  the  number  three,  which  he 
adopts  to  prove  rationally  the  existence  of  the  three  hierarchies 

and  the  nine  orders  of  the  angels. 

He  argues  that  the  present  world  will  have  an  end,  owing 
to  the  weakness  that  will  affect  the  activity  of  the  elements 
spoken  of  above.  In  process  of  time  everything  in  the  world 
will  suffer  from  this  eventual  weakness  of  the  elements,  which, 
no  longer  able  to  generate,  will  degenerate.  This  degeneration 
is  called  the  end  of  the  world.  The  end  of  this  world  and  the 
beginning  of  the  next  are  alike  explained  by  this  change  which 
the  elements  will  undergo  in  their  inner  working.  Being  less 
active,  they  will  have  less  antagonism  and  more  affinity  with 
one  another,  and,  animated  by  the  harmonious  “  circular 
movement  ”  of  the  peripatetic  thought,  they  will  give  birth  to 
a  totally  different  world,  devoid  of  the  generation  and  corruption, 
increase  and  decrease,  which  characterise  the  present  world, 
itself  the  result  of  the  working  of  the  “  straight  movement.” 

The  author  does  not  believe  in  the  resurrection  of  material 
bodies.  He  thinks  that  the  “  resurrection  of  the  body  ”  found 
in  the  Creed  is  to  be  explained  by  the  “  spiritual  body  ”  spoken 
of  by  St.  Paul.  This  spiritual  body  consists  of  the  individual 
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parts  of  the  first  or  simple  elements,  by  the  antagonistic  action 
of  which  a  particular  body  was  composed  while  on  earth.  The 
soul,  by  its  long  union  with  such  a  body,  will  distinguish,  in  the 
next  world,  the  parts  of  the  elements  of  which  it  was  composed 
but  which  now  will  possess  a  harmonious  action. 

Heaven  and  hell  are  explained  by  the  author  in  a  rather 
ingenious  way.  The  essential  function  of  the  soul,  says  he, 
is  the  acquisition  of  the  knowledge  of  God,  sciences  and  arts. 

In  the  same  way  as  a  hungry  man  is  urged  by  his  body  to  eat, 
so  also  human  nature  is  urged  forcibly  by  the  soul  to  enquire 
into  things  and  to  know  their  causes.”  The  above  constituents 
of  the  soul  will  remain  as  long  as  the  soul  itself  remains,  as 
without  them  there  is  strictly  speaking  no  soul.  The  happi¬ 
ness  of  the  soul  would  naturally  consist  in  its  possession  of 
its  essential  constituents,  and  its  unhappiness  in  its  deprivation 
of  them.  The  greatest  torment,  thinks  the  author,  that  a  being 
can  undergo,  is  to  be  deprived  of  acts  pertaining  to  its  essential 
function,  and  its  greatest  happiness  is  to  have  full  and  harmonius 
use  of  this  function.  “  When  the  soul  wishes  to  understand, 
in  accordance  with  its  nature,  the  things  pertaining  to  God  and 
the  things  pertaining  to  the  world,  and  cannot  comprehend 
them,  it  becomes  greatly  distressed,  even  when  the  body  is 
satisfied.  .  .  .  When  we  comprehend  a  difficult  point  con¬ 
cerning  God  or  concerning  His  providence  towards  the  created 
beings,  we  rejoice  and  jubilate  greatly,  in  such  a  way  that  we  would 
die  for  it,  in  order  not  to  give  it  the  lie  or  deny  it.” 

There  are  no  material  fire  and  no  tormenting  demons  in  what 
we  call  hell:  “  The  kingdom  of  heaven  will,  therefore,  be 
meditation  on  God,  and  the  knowledge  of  the  nature  of  the  created 
beings,  while  lack  of  them  will  be  hell.”  Nothing  pertaining 
to  the  body  on  this  earth  will  rise  with  the  body,  because,  as 
stated  above,  it  will  be  a  spiritual  and  not  a  material  body  : 

Because  the  things  pertaining  to  the  body  will  not  rise  with 
it— as  the  soul  will  overcome  these  things  when  it  is  reunited 
with  the  body  and  works  in  it  the  things  pertaining  to  itself — 
there  will  be  no  happiness  emanating  from  food  and  drink  ; 
and  since  this  happiness  emanating  from  food  and  drink  will 
not  be  found  in  the  next  world,  neither  will  the  torment 
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emanating  from  them  be  found  in  it.  Indeed  where  there  is 
no  food,  there  is  no  deprivation  of  food,  and  where  there  is  no 
antagonism  to  give  rise  to  fight,  there  are  no  afflictions,  suffering 
and  corruption  ;  and  if  these  are  not  found  there,  what  will 
be  the  happiness  (of  the  just)  and  the  torment  of  the  wicked 
which  will  be  found  there,  except  meditation  on  God  and  on 
the  created  beings,  and  ignorance  of  them  respectively  ?” 

“  As  to  the  torment,  it  consists  in  a  complete  deprivation  of 
the  knowledge  of  God  and  of  the  created  beings,  a  thing  con¬ 
trary  to  the  light  of  the  kingdom  (of  heaven),  and  this  is  the 
outer  darkness  which  stands  before  the  knowledge  of  the  soul 
and  impedes  it  from  rejoicing  in  the  glorious  and  ineffable  light 
of  the  Holy  Trinity,  one  God.  The  sins  and  evil  deeds  which 
the  wicked  have  committed  will  stand  before  the  eye  of  the  soul, 
and  will  blind  it ;  and  it  will  in  consequence  be  affected  with 
a^XvcoTTia,  that  is  to  say,  dimness  of  vision,  which  is  an  incurable 
and  hopeless  disease  which  acts  like  the  thick  matter  of  walls 
that  impedes  light  from  penetrating  and  from  illuminating 
those  who  are  imprisoned  in  a  house.  This  is  the  outer  and 
the  extreme  darkness.” 

In  the  author’s  opinion  it  is  we  who  make  ourselves  fit  for 
heaven  or  for  hell :  “  He  who  does  good,”  says  he,  “  is  good, 
and  he  who  does  not  do  good  is  not  good. 

(c)  Psychology. 

The  author  believes  that  the  soul  is  totally  different  from 
the  “  animal  spirit  ”  found  in  the  material  organs  of  the  brain. 
Although  permeating  this  animal  spirit,  it  works  independently 
of  it,  through  the  nerves  of  the  brain.  This  it  is  able  to  do 
by  reason  of  the  subtile  affinity  which  it  possesses  with  the 
“  thin  parts  ”  of  the  animal  spirit.  The  function  of  the  animal 
spirit  is  confined  to  the  nutrition,  growth  and  welfare  of  the  body, 
while  that  of  the  soul  consists  in  the  higher  work  of  thinking 
and  reasoning  in  the  domain  of  religion,  science  and  art.  The 
soul  is  not  the  immediate  source  of  the  emotions  of  the  body, 
such  as  love,  fear,  greed,  generosity,  courage,  pusillanimity,  etc. 
Since  the  animals  also  possess  them,  their  origin  must  be  traced 
to  a  physical  principle,  based  on  the  different  combinations 
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of  the  first  elements.  The  soul  is  endowed  with  free-will,  while 
the  animal  spirit  is  not. 

The  existence  of  the  soul  is  proved  by  metaphysical  arguments, 
of  which  the  following  two  seem  to  be  the  most  important :  first, 
the  ability  of  man  to  plan  and  visualise  objects  before  they  are 
produced,  and  second,  his  power  to  check  the  strong  desires  con¬ 
nected  with  the  law  of  self-preservation. 

The  union  of  the  soul  with  the  body  is  explained  in  the 
following  terms  : 

‘  ‘  The  soul  is  inside  the  body,  but  not  in  the  way  in  which 
a  body  is  inside  another  body,  for  instance  water  or  oil  in  a 
skin  ;  but  it  is  in  it  as  an  integral  yet  composite  entity  ;  and  it 
is  not  mixed  with  it,  because,  like  the  body  which  keeps  its  entity 
intact,  it  also  keeps  its  entity  without  change.  It  is  in  the  body 
according  to  its  size,  whether  large  or  small,  while  itself  is  neither 
large  nor  small.  This  is  illustrated  by  a  piece  of  iron  or  other 
metal,  in  which  fire  is  seen.  The  greatness  or  smallness  of  the 
fire  is  seen  according  to  the  greatness  and  shape  of  this  object, 
although  fire  itself  has  neither  greatness  nor  smallness/* 

The  upright  stature  of  man  is  explained  as  being  due  to  the 
action  of  his  soul  mixing  with  his  animal  spirit,  and  drawing 
him  upwards  through  its  extreme  expansiveness,  which,  com¬ 
bining  with  the  expansiveness  of  the  light  and  hot  elements, 
tends  to  increase  the  strength  of  their  movement  upwards 
towards  the  cranium,  where  the  soul  has  its  seat. 

The  author  explains  the  capacity  of  the  brain  to  hold  images 
in  the  following  way  : 

“  How  can  the  small  space  of  the  brain  hold  the  images  of 
towns  and  countries  and,  which  is  more  wonderful,  of  all  the 
world?  — The  soul,  being  simple,  and  having  no  antagonistic 
forces  in  it,  “  imparts  its  unlimitedness  to  the  limited  body  of 
the  brain.  ...  I  mean  by  the  unlimitedness  of  the  soul  that  by 
means  of  which  it  is  in  an  instant  everywhere,  through  the 
swift  movement  of  the  imagination,  immediately  it  wills  it, 
without  any  intervention  of  time  which  bodies  have  to  endure/* 

(d)  Biology ,  Anatomy  and  Physiology . 

Many  biological  points  find  their  way  into  the  author’s 
scheme  of  discussion.  The  distinctions  of  the  genera  and  species 
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of  animals  and  plants  are  clearly  defined,  and  as  usual  traced 
back  to  the  elements.  According  to  him,  the  principal  divisions 
which  characterise  the  life  of  existing  things  were  fixed  at  the 
beginning,  when  the  combination  of  the  first  elements  brought 
them  into  being.  Having,  however,  preceded  Pasteur  and  his 
bacteriological  experiments  by  more  than  a  thousand  years, 
he  believes  that  the  lower  forms  of  life,  as  represented  by  fleas, 
lice,  tape-worms  and  such  like,  are  derived  from  the  action  of 
the  elements  working  in  corrupted  bodies,  and  that  such  lower 
forms  of  life  do  not  procreate. 

The  cause  of  individual  differentiations  within  the  species 
is  clearly  set  forth,  as  may  be  seen  from  the  following  sentences  : 
“  Accidental  variations  also  occur  in  individuals  of  each  species, 
not,  however,  through  that  variation  which  perfected  this  species 
in  its  essential  existence  and  constituted  all  the  genera  and  species, 
but  through  the  accidental  variation  that  occurred  to  each 
individual  at  the  beginning  of  its  composition  from  the  semen. 
This  resulted  either  from  addition  to  food,  or  from  climate, 
or  from  any  other  external  accident  that  affected  individuals 
of  the  species  and  not  all  the  species.  In  this  way,  one  became 
red-haired,  another  snub-nosed,  and  another  tall.  In  this  way 
also  this  one  may  be  said  to  be  the  son  of  that  one,  and  both  of 
them  are  the  children  of  another.  .  .  .  Genera  and  species  are 
always  and  invariably  the  very  same,  while  individuals  may  or 
may  not  be  alike. 

Many  interesting  details  are  discussed  by  the  author,  includ¬ 
ing  the  reason  why  birds  are  oviparous  and  the  terrestrial  animals 
viviparous,  and  why  some  animals  are  carnivorous  and  others 
herbivorous. 

He  explains  the  origin  of  the  animal  bodies  by  the  process 
of  seething  that  took  place  in  the  primordial  liquid  matter, 
or  “  chyle,"  which  was  the  result  of  the  meeting  together  of  the 
simple  elements  :  “  When  there  was  heat,  the  parts  (of  the 

primordial  matter)  that  were  thin  and  light  departed  from  it 
and  thick  parts  were  formed,  and  by  their  mutual  composition 
a  body  that  was  harder  and  more  earthy  than  it  came  into  being. 
In  the  same  way  as  when  we  cook  a  body,  such  as  barley,  etc., 
the  first  thing  that  is  produced  is  a  liquid  and  watery  chyle. 
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and  when  we  cook  afresh  this  chyle  so  that  its  humid  and  thin 
part  rises  up,  it  becomes  itself  a  body  thick,  hard,  and  non-liquid 
— in  this  same  way  the  humours  became  bodies  in  the  process 
of  seething.” 

He  shows  much  ingenuity  in  a  realm  which  may  not  be  very 
attractive  to  some  adherents  of  modern  positive  science.  He  ex¬ 
plains  how  the  head,  feet,  hands,  fingers,  toes,  hair,  nails,  organs  of 
the  senses,  and  inner  organs  of  man  and  other  animals  came  into 
being ;  how  it  is  that  man  alone  of  all  animals  has  an  upright  posture ; 
how  it  is  that  the  lower  animals  have  tails,  to  the  exclusion  of 
man  ;  and  how  it  is  that  nerves  and  veins  are  composed  of  one 
whole  structure,  while  bones  are  formed  of  separate  parts 
joined  together.  Evidently  early  scientists  wished  to  find  a 
reason  for  natural  phenomena  which  modern  science  leaves 
unexplored  for  lack  of  positive  data.  Modern  science  is  satisfied 
with  the  elucidation  of  known  facts  of  the  creation,  while  early 
scientists  wished  to  know  the  ultimate  origin  of  these  facts. 
They  had  worked  out  a  philosophical  system  of  “  reasons  of 
things,’  within  the  framework  of  which  they  included  all 
biological  phenomena.  It  is  in  this  domain  of  the  physical 
explanation  of  biological  facts  that  the  author  chiefly  displays 
the  originality  to  which  we  have  drawn  attention  above.  As 
regards  the  functional  explanation  of  the  organs  of  bodies, 
he  is  much  under  the  influence  of  Galen,  whose  mam  translator 
he  was,  and  it  is  noteworthy  that  although  in  many  places  he 
contradicts  Aristotle,  he  never  runs  counter,  in  an  explicit  way, 
to  the  physiological  and  anatomical  doctrine  of  Galen,  as  exposed 
m  hlS  great  work  'rrepc  ^peui^  t ojv  clvO pcoTrov  acopLCLTOs  [xoplcov  ^  His 
general  knowledge  in  connection  with  the  three  classes  of  animals, 
the  terrestrial,  the  aerial  and  the  aquatic,  and  his  insight  into 
the  method  of  growth  and  fruition  of  trees  and  plants  are  often 
remarkable. 

Weeping  is  physiologically  explained  as  due  to  the  superfluity 
of  hot  and  humid  matter  which  man  possesses  more  than  the 
other  animals  owing  to  the  diversity  of  his  food.  The  tendency 

For  my  references  to  this  work  of  Galen,  I  have  made  use  of  the  edition  of 
Daremberg,  Oeuvres  Anatomiques,  Physiologiques  et  Medicales  de  G alien,  Paris, 

1854-1856. 
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of  heat  being  to  rise  upwards,  and  man  having  an  upright 
posture,  this  hot  superfluity  rises  to  his  head,  and  being  checked 
in  its  rising  by  the  cranium,  it  follows  the  “  path  of  the  factors  of 
vision,”  at  the  end  of  which  it  finds  an  outlet. 

Sleep  in  man  takes  place  in  the  brain,  and  is  physiologically 
accounted  for  by  the  fact  that  labour  causes  displacement  of  its 
natural  humidity,  and  thus  renders  it  needful  of  rest  in  order  to 
become  humid.  It  is  asserted  in  this  connection  that  “  When 
there  is  no  sleep  we  moisten  the  bram  until  it  comes.”  During 
sleep  the  natural  humidity  found  in  the  body  rises,  as  usual,  and 
reaches  the  bram,  which  it  moistens.  The  sleep  which  animals 
experience  is  not  comparable  to  that  of  man.  Animals  simply 
rest ,  while  man  truly  sleeps ,  the  reason  being  that  animals  do 
not  labour  with  their  bram  m  the  same  degree  as  man. 

The  subject  of  growth  from  the  seminal  stage  to  that  of  full 
maturity  in  both  plants  and  animals  is  explained  in  the  following 
manner  : 

“  The  winter  was  made  so  that  through  cold  it  might  contract, 
collect  and  condense  the  humidity  which  the  species  receive 
from  rain,  from  air,  and  from  other  causes.  If  this  did  not  take 
place,  there  would  be  no  budding  and  no  increase  in  the  trees 
(and  plants),  since  the  humidity,  before  being  contracted  and 
condensed,  would  evaporate  outside,  and  no  fruit  or  corn  would 
grow.  This  happens  also  to  the  seed  in  the  womb,  because  if  it 
is  not  caught  at  a  propitious  moment,  it  will  not  increase  little 
by  little,  and  perfect  the  fruit  which  is  the  embryo.  Since, 
however,  the  humidity  is  imprisoned,  it  increases  and  condenses, 
and  being  invigorated  from  outside  by  the  earthiness,  airiness 
and  fieriness  in  which  it  is  imprisoned  it  gives  rise  to  budding. 

“  As  to  the  summer,  it  expands,  through  its  heat,  the  humidity 
which  the  bodies  of  animals,  plants  and  corn  have  received, 
draws  it  out,  and  causes  it  to  evaporate  outside.  (This  humidity) 
first  causes  in  plants  green  leaves,  and  then  blossoms  ;  but 
when  dryness  overcomes  humidity  little  by  little,  it  hardens  the 
blossoms  and  produces  fruits  ;  and  after  they  have  ripened 
through  heat  and  humidity — and  this  is  even  more  true  of 
animals — humidity  diminishes,  and  dryness  predominates  and 
greatly  contracts  this  humidity  inwards.” 


INTRODUCTION 


XXXV11 


"  The  earth  does  not  produce  much  grass  when  rain  falls  on 
it  and  makes  it  too  humid,  till  the  sun  shines  on  it  and  heats 
this  humidity,  and  an  equilibrium  is  established  between  them, 
and  humidity  rises  up  according  to  its  nature.  The  same 
thing  happens  to  the  stage  of  childhood,  in  which  no  hair  grows, 
until  it  reaches  the  stage  of  puberty,  in  which,  through  the 
addition  of  the  strength  of  heat,  hair  grows.” 

Contrary  to  the  opinion  of  ancient  medical  authorities  to  the 
effect  that  the  young  emanate  exclusively  from  the  semen  of  the 
male,  our  author  seems  to  imply  that  both  the  male  and  the 
female  combine  to  produce  the  embryo,  which  thus  takes  its 
qualities  from  both  of  them.  In  this  respect  he  is  far  removed 
from  the  notion  that  the  mother  is  only,  as  Aeschylus  makes 
Apollo  say,  “  the  nurse  of  the  embryo,”  a  notion  which  had 
such  a  far-reaching  influence  on  the  social  position  of  women. 

(e)  Medicine. 

In  spite  of  the  fact  that  the  author  was  considered  as  one 
of  the  greatest  physicians  of  his  day,  the  therapeutics  and  general 
pathology  of  his  work  are  not  very  extensive,  owing,  no  doubt, 
to  his  having  already  written  many  books  on  the  subject.  The 
anatomical  and  physiological  aspects  of  medicine  are,  however, 
fairly  fully  dealt  with,  and  are  summarised  in  the  previous  section. 
Red  bile,  black  bile,  blood  and  phlegm,  the  “  humours  ”  of  the 
fathers  of  ancient  medicine,  Hippocrates  and  Galen,  are  re¬ 
ferred  to  at  some  length,  and,  after  the  simple  elements,  are 
regarded  as  the  immediate  originators  of  the  physical  body. 

According  to  the  author,  good  health  is  acquired  through  the 
equilibrium  that  should  exist  between  the  elements  in  and  around 
our  bodies.  Illness  is  caused  by  an  undue  predominance  of 
one  element  over  the  others,  and  may  be  remedied  by  adminis¬ 
tering  drugs  which  would  re-establish  the  former  harmony  by 
creating  opposite  effects. 

The  purgative  and  vomitive  action  of  certain  drugs  is 
scientifically  explained  by  the  degree  of  their  active  power 
in  comparison  with  the  power  of  resistance  of  the  stomach. 
If  their  active  power  is  stronger  than  the  power  of  the  stomach, 
they  force  it  to  yield,  and  purgation  takes  place,  but  if  the  power 


•  •  • 


INTRODUCTION 


XXXV111 

of  resistance  of  the  stomach  is  stronger  than  the  active  power  of 
the  drugs,  it  forces  them  upwards,  and  vomiting  takes  place. 
This  is  explained  in  the  following  quotation  : 

“  The  drugs  that  contain  more  active  powers  have  a  stronger 
movement,  and  those  that  contain  less  have  a  weaker  movement. 
When  they  are  drunk,  and  go  down  to  the  stomach,  they  become 
its  enemies  and  fight  against  it ;  and  those  of  them  that  are 
stronger  in  the  active  power  win  a  victory  over  the  power  of 
resistance  of  the  stomach  which  weakens  ;  and  then  they  cause 
a  downward  and  cleansing  movement ;  and  those  of  them  that 
are  weak  in  active  power,  when  they  go  down  to  the  stomach 
fight  against  it,  and  the  power  of  resistance  of  the  stomach 
prevails,  and  it  repels  them  backwards  ;  and  in  the  fight  that 
ensues  they  get  hold  of  the  matter  (found  in  the  stomach) 
and  seize  it ;  and  after  they  have  been  repelled  they  drag  that 
matter  with  them  upwards.*’ 

“  As  to  voluntary  vomiting,”  says  the  author,  “  it  takes 
place  when  we  introduce  our  finger  to  the  root  of  the  tongue 
and  to  the  head  of  the  gullet,  and  tickle  this  head  of  the  gullet, 
which  communicates  with  the  stomach  through  its  lower  part. 
When  this  titillation  takes  place,  this  lower  part  rises  to  help 
the  upper  part,  and  in  doing  so  it  drags  with  it,  through  a  sudden 
upward  spasm,  the  food  that  it  had  brought  to  the  stomach, 
and  drags  it  through  the  expelling  power  to  where  it  emerges 
outside.” 

(f)  Chemistry  and  Physics. 

The  minerals  are,  according  to  the  author,  formed  of 
different  proportions  of  the  simple  elements  found  in  the  earth. 
No  notion  of  an  atomic  or  molecular  theory  is  found  in  his  book. 
Minerals  could  not  be  an  exception  to  the  general  principle 
that  the  origin  of  everything  is  to  be  sought  in  the  antagonism 
between  the  simple  elements.  The  reason  why  some  metals, 
such  as  iron,  rust,  while  others,  such  as  gold,  do  not,  is  also 
referred  to  these  different  proportions  of  each  element  found  in 
them,  and  likewise  their  hardness  or  softness,  and  their  relative 
resistance  to  heat.  There  are,  therefore,  no  simple  chemical 
bodies  in  the  modern  sense  of  the  term,  since  even  these  simple 
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bodies  may  be  reduced  to  the  simple  elements  of  heat, 
cold,  humidity  and  dryness. 

The  reason  why  some  springs  of  water  are  hot  is  explained 
by  the  fact  that  the  earth  in  that  particular  place  contains  hot 
minerals,  such  as  sulphur. 

The  author  holds  that  the  hot  metals  such  as  sulphur,  yellow 
orpiment  and  bitumen  leave  nothing  behind  when  they  are 
burnt  because  of  the  predominance  in  them  of  airy  and  fiery 
parts ;  these  parts  being  affinitive  to  air  and  fire  are  taken  up 
by  them  in  the  process  of  burning.  In  the  case  of  other  objects, 
such  as  pieces  of  wood,  4  which  contain  a  thick,  earthy,  heavy 
and  compact  part,  when  fire  is  kindled  in  them  it  takes  from 
them  that  which  is  affinitive  to  it — as  does  also  the  air — and 
what  is  left  of  them  remains  in  their  place.” 

An  ingenious  theory  is  set  forth  concerning  the  different 
tastes  found  in  bodies.  Pleasant  tastes  are  produced  by  the 
well-balanced  parts  of  bodies  coming  into  contact  with  corre¬ 
spondingly  well-balanced  parts  of  our  tasting  organs.  All 
things,”  says  the  author,  that  have  well-balanced  parts  m  all 
species  are  agreeable  and  are  tasted  with  pleasure.  .  .  .  Life 
itself  is  sweet  and  pleasant  through  the  harmonious  balance 
between  the  elements.”  Unpleasant  tastes  are  caused  by  the 
lack  of  the  above  balance  of  parts. 

The  following  quotation  deals  with  the  sweet  taste  : 

“  Sweetness  comes  about  when  an  even  quantity  of  heat  per¬ 
meates  the  humidity  (of  a  body),  and  through  its  predominance 
softens  its  contracted  and  hard  parts,  or  impedes  them  from  forming, 
.  .  .  Sweetness  causes  pleasantness  to  the  palate  in  the  following 
way  :  sweetness  comes  into  contact  and  joins  with  the  humidity 
of  the  mouth,  which  itself  consists  naturally  of  a  well-balanced 
and  even  humidity  mixed  with  heat.  Because  the  humidity 
and  heat  found  in  that  sweetness  are  affinitive  to  the  humidity 
and  heat  of  the  mouth,  the  latter  does  not  show  aversion  to  the 
sweetness,  but  it  receives  it  and  presents  it  to  the  palate,  which 
takes  pleasure  from  it  on  account  of  the  general  balance  of  pro¬ 
portions  which  is  not  impaired  by  any  increase  or  decrease  of 
other  tastes  that  might  cause  repulsion  to  the  palate. 

The  other  varieties  of  tastes  are  similarly  explained. 
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In  the  author’s  opinion  there  are  two  principal  colours, 
white  and  black,  of  which  all  others  are  formed  m  different 
proportions  according  to  the  predominance  of  one  element  over 
another. 

The  perception  of  colours  and  shapes  is  explained  in  the 
following  way  :  The  eye  possesses  in  itself  the  two  principal 
colours,  with  the  addition  of  grey,  or  some  other  colour.  These 
colours  in  the  eye  create  a  certain  affinity  between  it  and  the 
outside  colours,  which  enables  it  to  receive  them.  The  brightness 
of  the  eye  is  a  factor  for  the  reception  of  the  light  of  the  sun 
from  outside,  and  the  perceiving  light  of  the  soul  from  inside  : 
“  The  eye,  on  account  of  its  brightness  and  clearness,  receives 
the  bright  and  perceiving  power  of  the  soul  from  inside,  and 
in  addition  it  receives  the  light  of  the  sun  from  outside.  Thus 
in  it  the  perceiving  and  bright  power  of  the  soul  is  united  with 
the  light  of  the  sun.  This  perceiving  power  is  carried  by 
the  light  of  the  sun  till  it  reaches  the  reflected  bodies  ;  and  it 
perceives  their  shapes  and  colours,  and  first  draws  them  to  the 
eye  from  outside,  and  then  presents  them  to  the  imagination 
from  inside.  This  explains  why,  when  we  close  our  eyes  im¬ 
mediately  after  having  perceived  colours,  we  see  them  in  our 
imagination  as  if  with  our  eyes.” 

The  other  objects  of  the  senses  are  explained  by  the  author 
on  similar  lines.  “  Sound,”  says  he,  “  is  the  movement  of 
air  when  it  comes  into  contact  with  bodies  and  strikes  them 
and  then,  after  being  driven  by  them,  brings  that  striking  to 
the  ears,  through  the  instrumentality  of  which  it  reaches  the 
brain.”  Sound  is  sub-divided  into  two  kinds  :  that  caused 
by  concussion  and  that  caused  by  the  friction  of  air.  “  Sound 
is  either  breathy  or  non-breathy.  The  non-breathy  sound 
occurs,  for  instance,  when  two  stones  come  into  contact  with 
each  other  and  strike  each  other,  and  from  the  concussion  thus 
caused  between  them,  the  air  leaps  out  and  carries  their  striking 
and  brings  it  to  the  ears.  The  breathy  sound  occurs  when  an 
animal  inhales  the  air  by  means  of  the  indrawing  power  inside 
the  lungs,  and  exhales  it  through  the  expelling  power,  and 
in  its  exit  it  strikes  the  larynx  and  the  trachea,  and  then  goes 
out  and  reaches  the  ear.”  He  is  aware  of  the  fact  that  sound 
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travels  more  slowly  than  light :  It  is  well  known  that  what 

the  eye  receives  comes  to  it  first,  and  what  the  ear  receives  comes 
to  it  afterwards,  from  the  fact  that  when  we  see  from  far  a  tree 
being  chopped,  the  eye  receives  (the  impression  of)  the  movement 
when  looking  at  it,  before  the  ear  receives  the  sound.”  This 
phenomenon  he  explains  by  the  fact  that  sight  is  fiery,  while 
hearing  is  aerial,  and  fire  is  more  rapid  and  penetrating 
than  air. 

The  meteorological  doctrine  of  the  author  is,  on  the  whole, 
sound,  and,  considering  the  early  period  in  which  he  wrote, 
compares  favourably  with  that  of  other  scholars.  He  follows 
Aristotle  closely  in  many  points,  but  contradicts  him  or  completes 
him  in  many  others.  There  is  no  need  to  stress  here  his  views 
on  the  origin  of  winds,  hurricanes,  snow,  hail,  rain,  thunder  and 
lightning,  earthquakes,  thunderbolts,  shooting  stars,  rainbows, 
and  the  halos  of  the  sun  and  the  moon.  The  reader  will  find 
these  points  clearly  explained  in  the  book.  It  would  be  useful, 
however,  to  state  that  he  believes  that  rain  leaves  the  clouds  in  the 
form  of  a  downpour  or  cascade,  which  gradually  becomes  broken 
up  into  drops  by  the  resistance  of  the  air  which  it  meets  in  falling. 

His  doctrine  regarding  physical  geography  may  be  summarised 
in  a  few  sentences.  The  origin  of  mountains  and  springs  is 
explained  by  gases  trying  to  escape  from  the  earth,  when  it  was 
in  process  of  formation  through  the  hot  seething  produced  by 
the  elements  coming  together  to  give  birth  to  it.  “  We  affirm,” 
says  he,  “  that  in  the  upheaval  which  took  place  through  fire 
and  air  going  upwards  from  the  inside  of  the  earth,  and  through 
which  mountains  came  into  existence,  some  places  were  found 
to  be  weak  and  soft,  and  through  them  air  leapt  upwards  and 
in  doing  so  gave  rise  to  slits  and  clefts  formed  in  an  upward 
direction  inside  the  mountains  at  their  top  and  at  their  side. 
In  this  way  it  opened  up  fissures  and  escaped.  This  very  air 
drew  also  the  water  after  it,  through  the  affinity  which  its  humidity 
possessed  with  water,  and  springs  came  into  being  at  the  extrem¬ 
ities  of  the  mountains,  from  which  water  flowed.”  Having  no 
instruments  to  measure  the  temperature  of  water,  and  working 
only  through  the  natural  sense  of  touch,  he  believes  that  the 
water  of  springs  is  essentially  warmer  m  the  winter  than  in 
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the  summer.  This  is  part  of  his  doctrine  that  in  the  winter  the 
inside  of  the  earth  is  warmer  than  in  the  summer,  owing  to  the 
fact  that  the  summer  heat  finds  a  refuge  there  from  the  onslaught 
of  the  winter  cold  which  affects  the  upper  surface. 

He  asserts  that  mountains  have  more  trees  than  plains, 
“  because  of  the  contraction  of  their  parts  which  imprison 
within  themselves  heat  and  humidity,  which  give  rise  to  many 
trees  and  plants.’ 

The  salinity  of  sea  water  is  explained  accurately  as  due  to 
the  effect  of  the  sun  and  the  admixture  of  some  parts  of  the 
earth  :  “  The  water  of  the  sea  has  been  heated  by  the  sun  from 
the  beginning  of  the  world  up  till  now,  and  in  this  way  the 
heat  of  the  sun  acts  upon  it  and  draws  from  it,  through  the  air, 
the  thin,  volatile  and  expanded  parts  which  it  contains,  and  which 
are  affinitive  to  itself.  The  water  that  remains  consists  of  the 
thick  parts  which  collect  together  and  bear  in  themselves  the 
result  of  the  scorching  of  heat  which  changed  them  to  saltness. 
They  further  receive  from  the  nature  of  the  upper  surface  of 
the  earth  a  certain  dryness  and  thickness.” 

(g)  Music. 

The  mam  musical  notes  are  four  :  first,  the  high  or  thm, 
second,  the  low  or  thick,  and  third  and  fourth,  two  intermediate 
ones  between  these.  Each  one  of  the  four  notes  is  divided 
into  three  relatively  high  or  low  notes.  4 4  From  these  twelve 
notes,”  says  the  author,  4 4  is  derived  the  number  of  all  melodies, 
in  which  is  included  all  the  myriads  of  innumerable  tunes  found 
among  all  peoples.” 

The  physiological  formation  of  high  and  low  notes  is  ex¬ 
plained  as  follows  :  “  The  voice  of  men  is  deep  for  two  reasons  : 
first  because  heat  predominates  in  the  throat,  and  thus  expands  its 
contracted  parts  and  loosens  them  little  by  little,  according  to 
its  own  nature.  In  this  way  it  differentiates  the  throat  of  men 
from  that  of  children,  and  expands  (the  vocal  cords)  outward, 
according  to  its  nature,  thus  widening  the  throat.  ...  As  to 
the  voices  of  children,  women  and  eunuchs,  they  are  unbroken 
because  the  parts  which  come  into  contact  (with  the  air)  are 
tighter,  on  account  of  cold  ;  and  when  the  voice  comes  out. 
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it  harps  on  those  tight  parts,  and  they  give  a  high  note.  .  .  . 
When  we  strike  two  bodies,  such  as  brass  and  wood,  the  brass 
gives  a  high  sound  and  the  wood  a  low  sound,  the  former  because 
of  the  contraction  of  its  parts,  and  the  latter  because  of  the 
expansion  of  its  parts.” 

Melody  takes  place  “  when  the  thin  notes  and  the  thick 
notes  are  mutually  balanced,  and  none  of  them  is  in  great  excess 
over  its  neighbour,  but  all  of  them  are  formed  m  harmony  with 
one  another.  This  is  illustrated  by  the  strings  of  a  guitar, 
in  which  when  the  vibration  of  the  thin  part  is  made  to  balance 
with  that  of  the  thick  part,  and  the  high  note  with  the  low  note, 
they  are  moved  in  harmony  with  one  another.”  Lack  of  harmony 
between  parts  causes  a  discordant  sound. 

The  art  of  composing  music  is  not  an  easy  one  :  “  All  people 
possess  naturally  m  themselves  the  faculty  of  composing  tunes, 
in  the  same  way  as  every  one  of  them  possesses,  from  natural 
thought,  the  power  of  building  a  house  ;  but  the  question  of 
an  artistic  production  belongs  to  the  artist.  Anyone  can  com¬ 
pose  tunes  and  believe  that  he  is  composing  in  a  masterly  way, 
while  only  those  of  a  musician  are  so.” 

In  this  connection  we  will  quote  the  following  remarkable 
passage  :  “  When  the  voice  of  animals  and  of  man  comes  out  in 
a  natural  way,  it  is  not  delightful  to  the  ear,  but  is,  on  the  con¬ 
trary,  jarring  to  it ;  only  the  one  which  is  divided  into  melodies 
is  delightful,  although  the  natural  voice,  being  one  and  evenly- 
balanced,  should  have  delighted  the  hearing,  on  account  of  this 
balance.  But  because  like  is  pleasing  to  like,  and  because  the 
body  is  composed  of  varieties  of  different  parts,  and  its  pleasure 
is  caused  by  the  harmony  between  them,  which,  in  creating  an 
even  balance  and  an  even  temperament  causes  a  happy  life, 
it  follows  that  the  body  is  delighted  only  by  sounds  which  are 
formed  with  one  another,  through  the  diversity  of  their  parts, 
m  a  balanced  harmony.  When  no  balanced  harmony  of  the 
elements  exists  m  the  body,  it  does  not  derive  any  happiness 
out  of  life.  In  this  same  way,  when  there  is  no  even  harmony 
of  sounds,  no  pleasure  is  produced.  When  the  voice  comes  out 
naturally,  and  reaches  the  hearing,  it  does  not  delight  it,  because 
it  is  not  composed,  like  the  body,  of  many  parts,  but  penetrates 
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abruptly  and  does  not  enter  the  hearing  in  parts  which  are  har¬ 
moniously  composed,  and  so  does  not  cause  it  any  pleasure. 


(h)  Mathematics. 

The  author  often  speaks  of  geometry,  with  its  angles,  points, 
sides,  triangles  and  circles.  He  also  mentions  the  three  dimen¬ 
sions  of  bodies.  He  is  not,  however,  very  charitable  towards  those 
who  juggle  with  numbers,  and  whom  he  calls  “  arithmeticians.” 
There  is  evidently  with  him  a  difference  between  a  ‘  mathe¬ 
matician  ”  and  an  “  arithmetician.”  In  spite  of  this  hostility  to 
“  arithmeticians,”  he  himself  sometimes  juggles  with  numbers  : 
with  the  number  three  in  connection  with  its  completeness  and 
with  the  Trinity  ;  with  the  number  seven  in  connection  with 
the  seven  planets  and  the  seven  days  of  the  week  ;  with  the 
number  nine  in  connection  with  the  nine  orders  of  angels  and 
the  nine  numbers  before  the  cipher  ;  with  the  number  twelve 
in  connection  with  the  twelve  signs  of  the  Zodiac,  the  twelve 
months  of  the  year,  and  the  twelve  musical  notes  ;  and  with  the 
number  thirty-two  in  connection  with  the  thirty-two  teeth  and 
the  thirty-two  years  of  the  full  growth  of  man. 

We  must  draw  attention  here  to  an  interesting  historical 
point  dealing  with  the  origin  of  the  cipher.  This  important 
arithmetical  sign  is  historically  explained  by  the  fact  that  number¬ 
ing  in  general  stopped  at  the  number  nine,  and  then  turned  back 
to  the  number  one,  after  which  it  began  again  to  mount  up. 
Early  mathematicians  considered  the  number  nine  as  being 
complete  in  every  respect.  They  considered  the  number  three 
to  be  also  complete,  but  not  to  the  same  degree  as  the  number 
nine.  The  number  three  contains  only  the  number  one  added  to 
itself  three  times,  and  the  number  one  is  not  in  itself  a  complete 
number  ;  but  the  number  nine  contains  the  number  three  added 
to  itself  three  times,  and  this  makes  it  doubly  complete. 

We  have  it  on  the  authority  of  our  Job  that  earl}/  mathe¬ 
maticians  made  use  of  the  fingers  for  counting  the  above  numbers, 
and  that  after  having  reached  the  ninth  finger,  which  would  be 
the  forefinger,  they  began  again  with  the  first  finger,  which 
would  be  the  little  finger  of  the  other  hand  :  but  in  order  to 
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find  a  link  to  connect  number  nine  with  number  one,  they 
formed  the  cipher,  by  linking  the  forefinger  and  the  thumb 
together  in  a  circle.  This  explanation  of  the  origin  of  the 
cipher  is  all  the  more  important  because  the  author  is  the  earliest 
writer  to  make  mention  of  the  cipher,  as  it  was  in  his  time 
that  this  indispensable  arithmetical  sign  reached  Baghdad. 

Four  points  are  to  be  considered  in  connection  with  the 
right  understanding  of  the  evolution  of  the  cipher  : 

(1)  The  cipher  is  a  circular  link  between  number  nine 
and  number  one,  causing  numbering  in  general  to  pro¬ 
ceed  in  a  succession  of  cycles  between  one  and  nine. 

(2)  The  figure  of  the  cipher  is  a  circle  made  by  linking  the 
forefinger  and  the  thumb  together. 

(3)  The  cipher,  the  very  name  of  which  means  “  emptiness  ” 
has  no  arithmetical  value  in  itself,  but  gives  value  to 
another  number  with  which  it  is  linked.  In  written 
numbering  this  linking  of  the  cipher  with  another  number 
always  takes  place  from  right  to  left,  that  is  to  say,  the 
cipher  is  placed  before  the  other  number,1  as  in  counting 
with  the  fingers  the  cipher  must  be  formed  immediately 
after  the  number  nine,  and  immediately  before  the  number 
one. 

(4)  The  very  figure  of  the  cipher  represents  both  the  empti¬ 
ness  and  the  linking  spoken  of  above. 

We  will  quote  here  a  passage  dealing  with  numbering  : 

At  the  beginning  of  all  numbering,  the  number  one  moves 
first  towards  the  number  three,  which  is  composed  of  uneven 
and  even  numbers.  Indeed  numbering  does  not  begin  until  the 
number  two,  which  is  even,  follows  the  number  one  (making 
three),  and  it  continues  thus  until  the  number  three  reaches 
the  number  nine,  where  the  movement  of  mounting-up  stops, 
according  to  the  angelic  division.  It  is  after  this  that,  in  the 
composed  beings,  on  account  of  suffering,  an  addition  begins 
towards  the  number  ten,  as  if  the  number  nine  wished  to  make 
a  kind  of  link,  m  order  to  strengthen  the  numbering  on  account 

1  The  Arabs,  from  whom  we  took  the  cipher,  read  numbers  from  right  to 
left.  We  wrongly  read  1935  as  :  one  thousand  nine  hundred  and  thirty"five, 
while  they  rightly  read  it  as  :  five  and  thirty  and  nine  hundred  and  one  thousand. 
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of  its  weakness,  in  accordance  with  the  order  required  by  the 
composed  beings  that  these  beings  should  be  linked  in  all  their 
compositions  ;  and  so  that  it  might  be  linked,  it  reverted  to¬ 
wards  the  number  one  in  a  circular  way.  The  movement  of 
numbering  is  thus  completed  in  a  kind  of  cycle.  It  is  for  this 
reason  that  the  ancients  invented,  as  a  first  sign  for  this  number 
(ten)  the  (empty)  space  between  the  forefinger  and  the  thumb, 
formed  in  a  circular  way.  Indeed  when  the  numbers  which 
we  have  with  us  reach  a  denary  state  they  stop,  and  then  turn 
back  and  mount  up  indefinitely.” 

(i)  Astronomy. 

Since  the  author  had  no  intention  of  writing  a  systematic 
treatise  on  cosmography,  it  is  sometimes  difficult  to  define 
clearly  his  opinion  on  certain  astronomical  problems.  He  be¬ 
lieves  that  the  stars  are  bodies  composed  of  the  same  elements 
as  those  which  we  have  in  this  world,  the  only  difference  being 
that  the  elements  which  constitute  the  stars  are  endowed  prin¬ 
cipally  with  a  “  circular  movement,”  unlimited  in  its  action,  while 
the  earth  is  animated  chiefly  by  a  “  straight  movement.”  These 
two  movements,  which  are  well  studied  in  Aristotle’s  works,  are 
of  paramount  importance  in  the  elaboration  of  the  author’s 
system,  and  should  be  studied  with  care  by  anyone  wishing  to 
understand  him  rightly.  He  adduces  many  mathematical  and 
metaphysical  reasons  to  demonstrate  the  nature  of  these  two 
movements. 

Since  the  course  of  the  circular  movement  has  no  end,  be¬ 
cause  it  has  neither  increase  nor  decrease  in  its  essential  func¬ 
tioning,  the  stars  will  by  necessity  have  no  end  ;  but  the  earth, 
with  its  straight  movement  constantly  affected  by  increases  and 
decreases,  will  by  necessity  come  to  an  end. 

Influenced  by  the  first  chapter  of  Genesis,  the  author  be¬ 
lieves  that  what  the  ancients  called  “the  firmament”  is  a  real 
body,  and  quotes  with  disapproval  an  opinion  to  the  effect 
that  this  firmament  is  an  optical  illusion  created  by  distance. 
He  holds  that  the  earth  is  a  spherical  body,  but  is  very  far  from 
the  doctrine  first  enunciated  by  Copernicus  and  Galileo  that  it  is 
a  moving  planet.  He  upholds  the  opinion  that  the  stars  move 
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in  a  circle,  with  the  earth  as  its  centre.  Being  unaware  of 
Ptolemy’s  mathematical  researches  as  to  the  size  of  the  planets, 
and  basing  his  calculations  on  the  apparent  size  of  the  different 
stars,  he  thinks  that  the  sun  and  the  moon  are  the  largest  stellar 
bodies.  To  be  fair  to  him,  however,  we  must  at  once  state  that 
he  clearly  affirms  also  that  the  moon  appears  larger  than  it  really 
is,  because  of  its  nearness  to  us.  He  devotes  a  special  chapter 
to  the  Galaxy,  which  he  describes,  against  Aristotle’s  doctrine, 
as  a  thick  mass  of  stars,  the  blurred  appearance  of  which  is 
accounted  for  by  their  great  distance. 

He  attacks  vigorously  the  opinion  of  the  ancients  that  the 
stars  are  reasonable  beings  endowed  with  a  rational  soul,  and 
has  not  enough  strong  words  with  which  to  inveigh  against  the 
theory  that  the  planetary  system  has  anything  to  do  with  the 
prognostication  of  future  events  affecting  the  lives  of  men. 
All  types,  therefore,  of  astrological  calculations  dealing  with 
the  horoscope  are  severely  criticised  and  ridiculed.  The  true 
master  of  our  destiny,  says  he,  can  only  be  God,  and  the  stars, 
being  bodies  composed  of  the  same  elements  as  our  earth,  cannot 
possibly  be  endowed  with  a  power  of  prognosis  not  possessed 
by  our  earth.  He  is,  therefore,  far  from  accepting  the  opinion 
of  Hippocrates,  the  father  of  scientific  and  positive  medicine  : 
“  Astronomy  renders  no  small  service  to  medicine.  On  the 
contrary  it  is  of  great  help  to  it.”  1 

V. 

The  MS.  reproduced  here  in  facsimile  is  Mingana  Syriac 
559, 2  of  which  no  other  copy  is  found  in  any  European  library. 
The  Colophon  found  at  the  end  of  the  present  edition  shows 
that  it  is  derived  from  an  original  dated  April  1 532  of  the  Greeks 
(a.D.  1221)  and  written  in  the  town  of  Caesarea  by  the  deacon 
Basil,  son  of  the  Notary  Public  of  Melitene.  A  year  later  it 
was  carefully  collated  with  the  MS.  from  which  it  had  been 
copied,  by  the  physician  Abu’l-Hasan. 

1  Tlepl  a epa>v  vSdrojv  tottojv ,  §2,  Vol.  II,  p.  14  of  Kiihn’s  edition. 

2  For  a  description  of  it  see  my  Catalogue  of  the  Mingana  Collection  of  MSS., 
Vol.  I,  pp.  1034-1039. 
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The  last  facsimile  exhibits  another  colophon  written  by  the 
present  Syrian  Patriarch  of  Antioch,  Ignatius  Ephrem  I,  who 
testifies  to  the  accuracy  of  the  text  of  the  MS.,  which  he  kindly 
compared  for  me  with  another  copy  found  in  the  town  of  Homs 
(Emesa)  in  North  Syria.  As,  however,  the  work  is  intrinsically 
difficult,  many  grammatical  and  lexicographical  mistakes  have 
crept  into  the  structure  of  its  text.  In  the  footnotes  I  have 
corrected  those  which  affect  the  meaning  of  the  sentences,  but, 
in  order  not  to  swell  unnecessarily  the  number  of  these  foot¬ 
notes,  I  have  refrained  from  drawing  attention  to  all  the  dia¬ 
critical  and  other  minor  grammatical  and  lexicographical  in¬ 
accuracies  which  can  easily  be  detected  by  an  intelligent  reader. 

The  author  was  certainly  no  stylist.  I  have  referred  above 
to  a  sentence  of  Ibn  a.  Usaibi‘ah,  to  the  effect  that  he  was  more 
versed  in  Syriac  than  in  Arabic.  If  this  Arab  writer  had  known 
any  Syriac  at  all,  he  would  have  added  that,  strictly  speaking, 
Job  was  not  what  we  call  a  litterateur  either  in  Syriac  or  in  Arabic* 
He  seems,  however,  to  have  possessed  a  perfect  knowledge  of 
Greek,  as  is  attested  by  his  translation  of  the  works  of  Aristotle 
and  Galen. 

In  my  translation  I  have  kept  to  the  original  whenever  this 
could  be  done  without  great  injury  to  the  right  understanding 
of  the  meaning  of  a  passage  ;  but  in  order  to  render  the  work 
more  readable  I  felt  occasionally  compelled  to  deviate  from  the 
peculiar  method  of  expression  adopted  by  the  author. 

The  numbers  found  on  the  margins  of  the  translation  refer 
to  the  pages  (and  not  the  folios)  of  the  MS.  reproduced  at  the 
end  of  the  volume. 
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We  begin  to  write  the  “  Book  of  Treasures composed  by  thell 
philosopher  of  the  spirit  and  of  the  body ,  Mar  Job  of  Edessa ,  the 
well-doer  (evi raids)  and  the  head  of  the  physicians ,  on  the  know¬ 
ledge  of  the  created  things  :  on  the  fact  that  their  division  into  the 
genera ,  spedes  and  individua  of  this  world  originated  from  the 
elements ,  through  a  natural  process  ;  on  the  nature  of  the  heaven 
and  the  stars,  and  on  the  fact  that  they  do  not  constitute  a  fifth 
element ,  but  originated  from  the  four  elements  ;  on  the  knowledge 
of  the  beginning  and  end  of  the  world  ;  on  the  resurrection  ;  and  on 
the  heavenly  kingdom  and  the  fact  that ,  together  with  the  next  world , 
it  will  have  no  end .  (All  these  things  are  proved )  by  natural 
demonstrations  (aTroSetgeis)  taken  from  the  universe. 

The  question  whether  the  genera  and  species  of  the  heaven 
and  of  the  earth  emanated  from  the  first  principles,1  and  whether 
or  not  their  nature  resembles  that  of  these  first  principles,  was 
subjected  by  the  ancients  to  innumerable  researches,  with  the 
result  that  contradictions  (avrlQeais)  2  increased  among  them. 
Some  of  them,  in  giving  their  opinion,  answered  in  the  nega¬ 
tive,  and  some  others  in  the  affirmative,  the  question  of  the 
emanation  of  the  created  beings  and  the  composition  of  their 
species  from  the  moving  course  of  the  elements.3  It  is  for  this 
reason  that  we,  who  are  devoid  of  wisdom,  have  raised  our  steps 
that  walk  on  the  earth,  to  the  high  mountain  of  the  investigation 
of  knowledge,  with  the  hope  that  a  certain  weight  upon  the 
mountain  4  will  make  it  come  down  to  the  level  of  our  intelli¬ 
gence.  We  have  trusted  the  One  who  bestowed  reason  on  the 
rational  beings,  to  impart  through  us,  to  the  hearing  sense  (of  our 
listeners),  an  unerring  discourse  dealing  with  the  causes  of  the 

/.e.,  the  simple  elements.  2  Correct  text  accordingly. 

^  3  On  the  movements  of  the  elements,  see  below,  First  Discourse,  Chapters 

VI>  XI>  etc-  4  Read  turn. 

1 


2 
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things  which  constitute  the  beauty  of  the  universe.  A  detailed 
description  of  each  species  and  of  the  characteristics  with  which 
it  is  or  it  is  not  endowed  concerns  others  and  not  us.  We  only 
give  the  ah  La  alperiKd,  that  is  to  say,  the  origin  of  the  division  of 
the  created  beings  into  their  different  genera  and  species  from  the 
first  principles — not  that  these  are  in  themselves  1  the  cause  of  the 
universe,  as  it  is  not  permissible  to  the  Adamic  race  (to  think  this), 
but  rather  that  they  are  themselves  from  the  One  who  is  ever 
existing,  and  not  from  one  who  never  existed — together  with 
the  functional  ground  for  their  existence,  the  latter  not  in  every 
case,  but  only  here  and  there.  In  doing  this,  in  the  measure 
that  is  possible  for  a  created  nature,  we  impart  a  fresh  reality  to 
that  intelligible  Being  whom  we  shall  behold  in  the  hereafter 
openly  and  face  to  face. 

It  has  been  said  :  “  The  word  of  the  wise  man  will  delight 
you,’’2  and  “  Why  did  He  then  separate  the  wise  from  the  unwise, 
as  He  separated  light  from  darkness  ?  ”  3  The  knowledge  of  the 
divisions  of  the  genera  and  species,  and  the  understanding  of  the 
universe,  are,  therefore,  light,  and  ignorance  of  them  is  darkness. 

In  this  world  we  know  a  few  things  out  of  many,  while  the 
next  world,  which  will  defy  numbering  by  days  and  all  that  this 
involves,  being  one  and  the  same,  without  change,  and  perfect — 
because  there  is  no  other  world  by  comparison  with  which  its 
imperfections  might  be  rectified,  as  those  of  this  world  are  recti¬ 
fied  by  comparison  with  the  next — will  impart  a  perfect  light  of 
knowledge,  which  will  not  suffer  any  increase  or  decrease,  and 
will  grant  to  those  in  the  high  stage  (of  knowledge)  to  shine  with 
all  the  saints  in  the  kingdom  of  the  Father. 

If  a  wise  man  is  likened  to  light,  and  an  ignorant  man  to 
darkness — as  it  is  said  :  “  Cast  him  into  outer  darkness  ”  4 — 
it  follows  that  the  knowledge  of  the  created  beings  is  light,  and 
78  ignorance  of  them  is  darkness.  We  see  the  kingdom  of  heaven 
as  in  a  mirror,5  as  also  we  see  that  life  of  which  it  is  written  : 
“This  is  the  true  life,  that  they  might  know  Thee  the  only 
God  ”  ; 6  and  because  it  is  by  His  works  that  God  is  known  to 

1  Remove  the  Dalath  before  man.  2  C/.  Eccles.  x.  12. 

3  Cf.  Eccles.  ii.  13.  4  Matt.  xxii.  13. 

5  1  Co.  xiii.  12.  6  John  xvii.  3. 
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be  God,  and  the  created  beings  are  His  works,  it  follows  that 
the  knowledge  of  the  origin  of  the  created  beings  is  the  know¬ 
ledge  of  God.1 

If  then  the  knowledge  of  God  is  life,  and  life  is  the  kingdom 
of  heaven — as  it  is  said  :  “  And  they  will  go  into  life  eternal  ”  2 
the  knowledge  of  the  origin  of  the  created  bemgs  is  there¬ 
fore  of  paramount  importance,  and  it  is  incumbent  upon  us  to 
learn  it.  In  the  measure  of  our  relation  to  it  we  shall  become 
related  to  God.  Let  us  therefore  strive  and  endeavour  to  walk 
in  the  high  path  of  the  knowledge  of  the  origin  of  the  created 
beings,  so  that  philosophy  may  be  acknowledged  to  be  not  a 
shadow  which  prepares  empty  barns  for  those  who  are  remote 
from  knowledge,  but,  on  the  contrary,  to  be  the  knowledge  of 
the  existing  bemgs  as  they  exist  m  their  relation  to  both  God 
and  man. 


1  C/.  Rom.  i.  20. 


2  Matt.  xxv.  46. 


FIRST  DISCOURSE. 

CHAPTER  I. 

On  the  origin  of  the  simple  and  the  compound  elements.1 

EVERYTHING  that  exists  either  falls  under  the  senses,  or 
is  perceived  mentally.  The  simple  elements,  of  which  we 
shall  speak  first,  as  they  are  the  first  principles,  are  per¬ 
ceived  mentally,  while  the  compound  elements  fall  under  the 
senses. 

The  simple  elements  are  heat,  cold,  dryness  and  humidity  ; 
and  the  compound  elements  are  fire,  water,  earth  and  air.  The 
compound  ones  are  m  no  need  of  reasoning  to  be  perceived* 
and  because  of  this  there  is  no  question  and  answer  about  them, 
as  their  existence  is  self-evident.  Earth  is  in  the  first  layer, 
water  is  above  it,  air  is  above  the  water,  and  fire  is  above 
the  air.  The  position  of  their  layers  testifies  to  us  that  they 
exist,  and  that  they  are  four,  neither  more  nor  less.  Indeed, 
the  knowledge  of  the  senses  is  in  no  need  of  witnesses.  As  to 
the  simple  elements,  because  they  do  not  fall  under  the  senses, 
the  question  may  arise  whether  they  exist  or  not,  but  we  affirm 
that  they  do  exist,  and  we  prove  it  in  this  way  :  when  we  climb, 
as  on  a  ladder,  from  the  compound  to  the  simple  elements,  we 
find  that  the  compound  elements  are  composed  of  two  parts — 
fire,  for  instance,  emanates  from  heat  and  dryness,  water  from 
cold  and  humidity,  and  the  two  others  emanate  from  the  very  same 
things.  If  fire  were  only  hot,  we  should  not  have  said  that  it 
was  compound,  and  if  water  were  only  cold,  we  should  not  have 
said  that  it  was  compound,  and  so  also  is  the  case  with  earth 
and  air  ;  but  because  we  notice  changes  in  them,  we  call  them 
compound.  When,  however,  we  proceed  to  the  parts  of  which 

1  On  the  simple  and  compound  elements,  see  Aristotle,  De  Generatione  et 
Corruptione ,  Book  II,  ch.  1-7. 
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they  are  composed,  and  see  that  these  parts  do  not  brook  changes, 
we  know  that  they  are  simple,  because  a  simple  element  is  one 
which  possesses  in  the  whole  of  itself  the  very  same  quality 
without  change  ;  while  a  compound  element  is  one  which  pos¬ 
sesses  what  it  possesses  through  another.  Heat  being  simply 
hot,  and  cold  simply  cold — and  so  also  is  the  case  with  dryness 
and  humidity — they  have  no  change  in  them  ;  they  are  simple 
79  elements,  and  there  is  no  other  element  before  them.  Indeed,  if 
they  were  changeable  in  their  essence,  they  would  have  emanated 
from  other  unchangeables  ; 1  but  since  there  is  nothing  in  this 
universe  but  themselves,  the  compound  elements  composed  of 
them,  and  bodies  composed  of  the  compound  elements,  there  can 
therefore  be  nothing  else  beyond  themselves. 

Since  there  was  a  time  when  the  parts  of  the  compound 
elements  approached  one  another — as  heat  and  dryness  with 
regard  to  fire,  and  cold  and  humidity  with  regard  to  water — it 
is  necessary  to  suppose  the  existence  of  simple  elements,  to  the 
number  of  four,  which  in  their  essence  do  not  brook  any  change. 
If  one  says  that  they  do  change,  let  him  name  us  their  changes, 
m  the  same  way  as  we  name  the  changes  m  the  compound 
elements.  As  it  is  not  possible  for  him  to  name  a  thing  that  does 
not  exist,  simple  as  well  as  compound  elements  therefore  exist. 

The  characteristics  of  the  simple  elements  are  as  follows  :  2 
heat  is  a  simple  element  that  expands,  kindles,  and  is  anti¬ 
pathetic  3  to  cold  ;  and  cold  is  a  simple  element  that  condenses, 
congeals,  and  is  contrary  to  heat.  As  to  dryness,  it  is  a  simple 
element  which  hardens,  contracts,  and  is  antipathetic  to  humidity  ; 
while  humidity  is  a  simple  element  which  is  dilative  and  anti¬ 
pathetic  to  dryness.  The  same  thing  applies  to  the  compound 
elements.  Fire  is  an  element  that  is  both  hot  and  dry,  and  water 
is  an  element  that  is  both  cold  and  humid,  while  earth  is  both 
dry  and  cold,  and  air  is  both  hot  and  humid.  The  reverse  of 
these  definitions  is  also  true,  as  follows  :  that  which  is  anti- 

1  Text :  “  changeables.” 

2  C/.  Aristotle,  De  Generatione  et  Corruptions,  Book  II,  ch.  2-3. 

3  The  word  |.^s.oajQ.^D  and  the  verbs  and  ^  are  often 

interchangeable.  We  have  rendered  them  by  “  contrary,”  “  antagonistic  ”  and 
“  antipathetic,”  according  to  the  context.  All  express  the  Aristotelian  doctrine 
of  contraries. 
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pathetic  to  cold,  which  kindles,  and  which  is  expansive,  has  as 
its  first  element,  heat.  Heat  therefore,  is  a  simple  element  that 
expands,  kindles,  and  is  antipathetic  to  cold.  In  the  same  way 
the  definitions  of  the  remaining  elements  revert  on  themselves. 
These  elements  therefore  exist. 

If  someone  says  that  since  the  simple  elements  precede  1 
the  compound  ones,  therefore  they  existed  before  the  latter  were 
composed — because  if  they  approached  one  another,  they  must 
have  been  remote,  and  if  they  did  not  approach  one  another, 
how  did  composition  take  place  ? — and  that  consequently  the 
simple  as  well  as  the  compound  elements  have  a  separate 2 
existence 

We  will  answer  that  composition  occurs  m  two  ways  :  one 
through  priority  of  time,  and  the  other  not  through  priority  of 
time,  but  through  priority  of  order  only.  Priority  of  time  affects 
all  compositions  of  parts  which  existed,  one  before  the  other,  in 
time,  all  of  which  parts  were  composed  from  other  compounds 
which  preceded  them  in  time.  This  may  be  illustrated  by  the 
building  of  a  house,  which  is  composed  of  different  parts,  such 
as  bricks  and  other  things.  These  component  parts  precede 
the  composition  of  the  house  in  time,  and  they  themselves  were 
composed  3  of  other  things,  such  as  earth  and  straw,  which  them¬ 
selves  were  composed  of  yet  other  things.  The  same  may  be 
said  of  all  other  compositions  in  the  category  of  priority  of  time 
which  resemble  this. 

The  simple  elements,  the  composition  of  which  into  the 
compound  elements  involved  only  priority  of  order,  and  not  of 
time,  did  not  exist  before  the  compound  ones,  as  if  they  were 
themselves  compound  elements  generated  from  other  simple 
ones,  because  there  is  no  other  thing  requiring  time,  from  which 
the  simple  elements  could  be  composed.  If  such  things  existed, 
where  were  they  when  there  was  no  “  where  ”  ?  If  you  name 
the  “where,”  name  a  “where”  comparable  to  that  which  we 
name  in  the  case  of  the  nails  and  wood  that  precede  a  door. 

In  the  same  way  as  a  line  is  composed  of  points  4  which 
exist  simultaneously,  and  one  does  not  precede  another,  and 


80 


x  Read  fcaddirriin.  2  Read  lau  instead  of  ail. 

3  Remove  the  final  Wau.  4  Text  has  :  “  composed  of  four  points,” 
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they  come  together,  and  there  is  no  question  of  priority  or  pos¬ 
teriority  of  time  between  the  point  and  the  line,  as  there  is  no 
preceding  thing  from  which  the  points  originated — and  the  points 
give  birth  to  the  line,  and  the  line  to  the  triangle — in  this  same 
way  we  may  speak  of  the  simple  and  compound  elements.  Their 
simple  state  does  not  precede  their  compound  state,  and  there 
is  no  time  between  them,  but  in  spite  of  that  we  give  them 
priority  of  order. 


CHAPTER  II. 

On  matter.1 

Having  proceeded  from  the  compound  elements  to  the  simple 
elements,  and  shown  that  the  latter  exist  only  in  the  mind,  let 
us  now  speak  of  matter.  How  do  we  know  matter  ?  Is  it  through 
the  senses  ?  Some  people  have  said,  “  Not  at  all,  because  it 
does  not  possess  likeness,  shape,  quality,  taste,  tangibility,  or 
any  other  things  which  are  known  through  the  senses.”  They 
assert  that  it  is  known  through  the  mind  only,  (but  we  answer 
that)  it  is  evident  that  the  mind  perceives  the  first  principles  and 
the  things  which  are  related  to  them  by  means  of  the  senses. 
It  is  indeed  possible  for  us  to  know  through  reasoning  (  dvXXoyuj/JLOS’) 
the  existence  of  a  thing  that  does  not  fall  under  the  senses.  We 
have  already  shown  that  it  is  from  the  compound  elements  that 
fall  under  the  senses  that  we  know  of  the  existence  of  the  simple 
elements  that  are  only  perceived  mentally.  Since  we  see  the 
working  of  heat  and  dryness  in  fire,  and  of  cold  and  humidity  in 
water,  we  infer  their  existence. 

Now  by  what  working  is  matter  known  ?  They  say  that  it 
precedes  the  simple  elements,  as  these  precede  the  compound 
ones,  for  Aristotle  taught 2  that  there  are  three  principles  in  the 
universe  :  matter,  and  two  antagonistic  forces,  matter  receiving 

1  The  author  is  speaking  here  of  the  Aristotelian  “  matter  ”  in  its  intelligible 
and  abstract  sense.  Concrete  matter,”  designating  a  given  object,  is  called 
by  him  “  a  body,”  and  is  spoken  of  at  the  end  of  the  chapter.  See  Aristotle, 
Metaphysica,  Books  VII-VIII,  etc.,  Physica ,  Book  I,  ch.  7,  etc. 

2  See  Aristotle,  Physica ,  Book  I,  ch.  6-7. 
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these  two  antagonistic  forces,  which  are  heat-cold  and  dryness- 
humidity.  These  two  antagonistic  forces  we  perceive  mentally, 
and  as  we  infer  the  simple  1  elements  from  the  compound  ones, 
so  it  is  necessary  that  matter  should  be  inferred  from  the  simple 
elements.2  But  how  can  we  infer  matter  from  the  simple  ele¬ 
ments  ?  What  working  does  it  give  us  ?  Not  one,  either  through 
the  senses  or  mentally,  since  it  is  neither  hot  nor  cold,  dry  nor 
humid.  We  cannot  therefore  know  it  through  the  simple 
elements,  in  the  same  way  as  we  know  the  simple  elements  through 
the  compound  ones.  Indeed  it  possesses  nothing  that  resembles 
them,  nor  has  it  any  name  to  indicate  its  identity.  From  what 
then  (can  we  deduce  it)  ?  From  nothing  ?  Absolutely  im¬ 
possible,  because  nothing  has  neither  likeness,  quantity,  shape, 
quality,  nor  any  other  summum  genus  from  among  the  ten  cate¬ 
gories.  This  applies  also  to  matter.  How  then  do  we  know  it  ? 
From  the  fact  that,  as  they  say,  it  receives  the  antagonistic 
forces  which  are  in  it  ?  We  see  in  the  universe  that  like  is 
affinitive  to  like,  and  unlike  is  antipathetic  to  unlike  ;  how, 
therefore,  can  matter  receive  things  that  are  dissimilar  to  itself  ?  3 
It  should  indeed  flee  from  them  ;  for  if  it  is  true  to  say  that 
nothing  receives  antipathetic  things  repugnant  to  itself,  then  81 
matter  should  follow  this  rule.  As,  therefore,  I  cannot  assert 
that  a  non-existent  thing  exists,  I  can  apply  the  same  with  re¬ 
gard  to  matter. 

Everything  that  is  known  is  known  either  mentally  or  through 
the  senses  :  the  compound  elements  are  known  through  the 
senses,  and  the  simple  elements  are  known  mentally  through  the 
compound  elements  ;  as  to  matter,  it  is  known  neither  mentally 
nor  through  the  senses.  The  simple  and  compound  elements 
exist  therefore,  while  matter  does  not  exist. 

If  you  say  that  this  name  “  matter  ”  has  then  been  used  by 
men  to  no  purpose,  lo,  matter  4  consists  m  anything,  such  as 
gold,  silver,  brass,  iron,  stones  and  wood,  which  receives  different 
likenesses,  shapes  and  accidents. 

1  Text  “compound.” 

2  This  last  sentence  has  been  transferred,  for  the  sake  of  clearness. 

3  /.e.,  how  can  a  thing  that  itself  has  no  quality  receive  antagonistic  forces 

which  have  definite  and  contrary  qualities  ?  4  /.e.,  concrete  matter. 
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We  know  that  there  are  five  terms  used  in  connection  with 
every  created  being :  essence,  matter,  nature,  species,  and  the 
particular  quantities  of  heat,  cold,  humidity  and  dryness  which 
combine  to  produce  the  semen.  The  matter  of  this  semen,  that 
is  to  say,  its  body,  is  something  that  possesses  forms  and  like¬ 
nesses,  and  its  nature,  called  in  Greek  “  </>v<ns”  is  the  quality  of 
these  incorporeal  forms  and  likenesses  which,  when  belonging 
exclusively  to  an  individual  being,  distinguish  it  as  an  individuum. 
This  is  how  I  understand  the  above  five  terms  of  which  men 
make  use. 

We  affirm,  therefore,  that  this  name  (matter)  denotes  some¬ 
thing  which  falls  under  the  senses,  and  is  a  body  apt  to  receive 
changes,  such  as  gold,  which  receives  the  figure  of  a  king,  and 
may  also  be  melted  and  then  receive  the  figure  of  a  crown,  and 
innumerable  other  figures.  The  same  is  true  of  all  other  bodies. 
As  regards  the  substratum ,*  the  species,  and  the  mdividua  let  us 
give  as  an  illustration,  man.  He  is  an  essence,  because  he  is  in 
himself  and  not  m  another,  and  his  essence  is  one  composition 
(namely)  a  body  capable  of  receiving  changes.  We  shall  speak 
later  of  his  nature,  which  little  by  little,  through  the  essential 
increase  of  heat,  et  cetera ,  which  he  possesses,  builds  up  for  him 
constituent  forms  which  distinguish  him  from  other  animals,  and 
makes  him  a  species  having  uprightness  of  stature,  roundness  of 
head,  rationality,  et  cetera.  We  have  written  these  things  with 
reference  to  man’s  body,  but  the  same  process  may  be  applied 
to  all  other  animals  and  plants,  of  whose  different  genera  and 
species  we  will  treat. 


CHAPTER  III. 

What  are  the  elements — essences  or  accidents  ? 

Having  shown  that  there  are  simple  and  compound  elements, 
and  that  matter  does  not  exist,  let  us  now,  in  a  natural  order  of 
things,  show  what  the  elements  are  :  essences  or  accidents. 

We  may  state  that  all  that  exists  is  either  essence  or  accident, 
and  as  we  have  attributed  existence  to  the  elements,  they  are 

1  I.e.,  substance  or  essence.  For  the  meaning  of  this  word  see  Aristotle, 
Metaphysica,  Book  V,  ch.  VIII  ;  Physica,  Book  II,  ch.  1,  etc. 
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therefore  either  essences  or  accidents.  We  may  proceed  to 
show  that  they  are  essences,  from  the  definition  ol!  essence  and 
accident.  An  essence  is  that  which  is  what  it  is  in  itself,  and 
does  not  change  ;  and  an  accident  is  that  which  is  what  it  is  in 
another,  and  sometimes  exists  and  sometimes  not.  Let  us  see 
now  which  definition  is  more  congruous  to  the  elements — that 
of  essence  or  that  of  accident. 

We  see  that  heat  is  constituted  of  1  itself,  and  does  not  change  82 
or  cease  to  exist ;  and  so  also  is  the  case  with  cold,  dryness  and 
humidity.  How  do  we  prove  this  ?  We  affirm  that  heat  is  not 
constituted  of  cold — on  the  contrary  it  is  antipathetic  to  it — nor 
is  cold  constituted  of  heat,  nor  dryness  of  humidity,  nor  humidity 
of  dryness.  They  are  indeed  antipathetic  one  to  another,  and 
because  they  are  not  constituted  of  one  another,  and  there  is  no 
fifth  element  of  which  they  could  be  constituted,  it  is  necessary 
to  affirm  that  they  are  constituted  of  themselves,  and  that  they 
are,  therefore,  essences.  If  they  are  essences  in  their  simple 
state,  how  much  more  will  they  be  so  when  they  are  mixed  with 
one  another,  and  give  rise  to  fire,  air,  water  and  earth,  and  thus 
fall  under  the  senses  ?  In  this  way  fire  possesses  an  essential 
identity,  and  so  also  do  the  remaining  elements. 

If  you  say  :  “  Since  the  (elements)  are  liable  to  classification 
under  the  category  of  quality,  and  quality  is  an  accident,  because 
constituted  of  an  essence,  how  then  do  you  say  that  the  elements 
are  essences  ?  Would  you  make  an  essence  an  accident,  or  an 
accident  an  essence  ?  ”  We  answer  that  the  word  “  accident  ” 
refers  to  the  way  in  which  the  elements  are  united  in  the  body. 
When,  for  instance,  we  say  that  this  body — that  is  to  say, 
essence — has  received  heat  or  cold  et  cetera ,  it  is  not  in  the  sense 
that  it  had  not  in  it  heat  or  cold,  as  it  is  constituted  of  them, 
but  in  the  sense  that  these  have  been  given  to  it  in  certain 
proportions.  We  call  accident  ”  not  the  necessary  cause  of 
their  addition  (to  the  body),  but  the  addition  itself.  When,  for 
example,  to  a  vessel 2  containing  a  hundred  litres  of  water  we 
add  ten  more  litres,  we  call  this  addition  an  accident,  because 

1  This  expression  may  be  translated  more  literally  here  and  in  the  following 
sentences  by  changing  “  is  constituted  of  ”  to  “  stands  in.”  Cf.  Aristotle, 
Metaphysica,  Book  VII,  ch.  4.  2  Read  mdna. 
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this  same  addition  did  not  previously  exist,  and  may  be  di¬ 
minished.  As  to  the  water,  since  it  was  previously  water,  it 
was  not  an  accident,  because  it  was  water — an  essence — both 
before  and  after  the  addition.  So  also  is  the  case  with  the 
elements  from  which  water  was  composed.  Now,  how  does 
water  possess  its  essence  ?  It  possesses  it  from  the  fact  that 
it  took  it  from  the  simple  elements  from  which  it  emanates,  and 
which  are  essences.  In  the  same  way,  heat  is  not  an  accident 
from  the  fact  that  it  is  found  m  an  object  that  is  hot ;  what  is 
an  accident  is  its  quantity.  It  is  m  the  same  way  as  that  in  which 
the  body,  which  is  an  essence,  falls  under  the  division  of  quantity, 
that  the  elements,  heat,  et  cetera ,  which  are  also  essences,  fall 
under  the  division  of  quality. 

(  /ou  may  object)  :  ‘  The  simple  elements  are  not  essences. 
Remove  (from  your  thought)  their  first  congealment  into  the 
four  (compound)  elements,1  and  their  second  congealment  into 
the  bodies  of  animals  et  cetera ,  which  are  from  them,  and  show  us 
the  essence  (of  these  simple  elements),  either  mentally  or  through 
the  senses.  Consider  their  composition  and  decomposition.2  The 
compound  elements  were  composed  of  the  simple  elements, 
and  the  bodies  of  the  compound  elements.  After  the  bodies 
have  been  dissolved  into  the  compound  elements,  such  as  fire 
et  cetera ,  where  is  the  essence  3  of  these  bodies  ?  After  their 
83  reversion  to  the  compound  elements,  fire,  et  cetera ,  it  became  an 
accident  and  ceased  to  exist.” 

(We  will  answer)  :  Lo,  the  elements  are  found  both  before 
and  after  the  composition,  and  they  did  not  come  into  being  at 
that  moment,  as  did  the  body  which  was  composed  4  of  them. 
They  remain  what  they  are  both  before  and  after  the  composition. 
After  the  composition,  fire  is  still  fire,  and  air  is  still  air,  et  cetera. 
The  elements  only  underwent  a  displacement,  while  their  essence 
did  not  cease  to  exist  as  it  is  the  very  substance  of  their  identity, 
although  composition  happened  to  the  body  by  their  coming 
together,  and  (decomposition)  by  their  separation  from  one 
another.  Essence  is  therefore  found  in  the  first  principles  before 
the  composition  of  the  bodies.5 

1  Remove  the  Wau.  2  Read  sherdya.  3  /.e.,  its  simple  elements. 

4  Read  itherkheb.  5  Change  the  first  Baith  into  Dalath. 
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As  to  the  nine  classes  of  accidents  which  happen  through 
increase,  decrease,  contraction,  expansion,  composition,  dissolu¬ 
tion,  and  others,  and  from  which  originate  colours,  tastes,  sounds, 
smells,  and  other  changes,  we  will  speak  of  the  modality  of  their 

coming  into  existence  when  discussing  the  different  species  of 
animals. 

If  someone  asks  what  differentiates  the  heat  and  the  cold  et 
cetera  which  a  body  receives,  from  accidents  such  as  blackness, 
whiteness,  sweetness,  bitterness,  et  cetera  which  the  body  some¬ 
times  receives,  and  which  cease  to  exist  in  it  at  other  times  : — 

We  will  answer  that  heat,  cold,  humidity  and  dryness  only 
displace  themselves,  while  colours,  tastes,  smells  et  cetera  vanish.1 
Lo,  bodies  become  hot  by  fire,  and  cold  by  water,  and  before  a 
body  received  these  they  were  self-existing  ;  and  they  only  dis¬ 
placed  themselves.  F ire  existed  m  an  upper  sphere,  and  water 
in  a  lower  sphere.  The  bodies  receive  from  them,  but  they, 
when  they  cease  to  exist  in  the  bodies,  revert  from  the  bodies 
to  their  first  state  as  essences.2  Colours,  however,  tastes,  and 
the  rest,  do  not  exist  before  they  are  received  by  the  body.  If 
they  existed,  where  was  their  place  and  their  position,  in  which 
they  were  self-existing  like  the  four  elements  ?  3  There  is  no 
such  place.  Further,  after  they  have  displaced  themselves, 
to  what  first  essential  state  do  they  revert,  as  heat  and  dryness 
to  fire,  and  cold  and  humidity  to  water  ?  Since  they  were  not 
self-existing  before  and  after  the  body  received  them,  they  are 
therefore  accidents,  and  they  vanish  ;  while  the  elements  of  the 
body  remain,  and  only  suffer  displacement  ;  and  they  are  conse¬ 
quently  essences.  Moreover,  the  body  does  not  receive  them 
m  the  same  way  as  it  receives  accidents.  This  is  known  by 
the  fact  that  if  one  of  them  suffers  decrease  or  increase  beyond 
the  measure  required  by  the  body,  the  latter  becomes  sick 
rrom  heat,  or  from  cold,  or  from  dryness,  or  from  humidity, 
and  we  can  heal  it  by  making  it  either  hotter  or  colder,  et  cetera 

1  Read  but  tala. 

Lit.  to  the  first  principles.  The  author  refers  to  the  compound  state 
of  the  simple  elements. 

A  similar  argument  against  the  theory  that  colours,  etc.,  are  essences  is 
found  in  F irdausu  FHiJ^mat  of  Ihn  Rabban,  p.  82. 
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(as  the  case  may  be).  This  is  not  so  in  the  case  of  colour,  voice, 
taste,  or  any  of  the  remaining  accidents. 

if  you  say  :  “  Water,  fire,  earth  and  air  are  not  the  only  four 
elements,  but  there  are  many,  because  earth  is  both  cold  and  dry, 
and  possesses  quantity,  length,  expansion  and  density  ” — and 
you  would  call  all  these  essences,  0  new  philosopher  ! — 

(We  will  answer)  :  If  each  one  of  these  characteristics  were 
an  essence,  why  did  they  not  acquire  an  individual  existence  in 
84  themselves  and  possess  a  particular  position,  like  earth,  water, 
air  and  fire,  every  one  of  which  possesses  a  particular  position  ? 
Or  why  did  not  each  of  them  become  one  element  ?  And 
when  they  separated,  why  did  they  not  give  rise  to  as  many 
elements  as  there  are  characteristics,  but  only  to  four?  (The 
fact  that  they  did  not  do  this)  shows  that  they  are  not  essences, 
but  they  became  divided  according  to  the  number  of  the 
essences.  As  to  the  four  (elements)  they  remain  always  in 
their  four-fold  quality,  and  exist  always.  Lo,  earth  never 
changes  from  being  earth,  either  in  its  nature  or  in  its  position, 
and  this  applies  also  to  the  remaining  elements.  Indeed  earth 
becomes  sometimes  black,  and  some  other  times  white ;  some  of 
it  is  sometimes  round,  and  some  of  it  long  ;  sometimes  it  is 
contracted,  and  some  other  times  it  is  expanded,  but  it  never 
ceases  from  being  earth.  It  is  never  sometimes  earth  and  some¬ 
times  not.  This  shows  that  unless  a  man  wishes  to  be  recal¬ 
citrant,  like  the  one  who  calls  night  day,  or  a  man  an  ox,  he 
will  not  deny  that  earth  is  an  essence  ;  and  the  same  applies  to 
the  remaining  elements.  The  fact  that  earth  is  sometimes  black 
and  sometimes  contracted,  expanded,  spherical,  or  long,  is  an 
accident,  as  we  will  show  later  at  some  length. 
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CHAPTER  IV. 


On  the  cause  1  of  the  coming  together  of  the  elements. 


After  having  demonstrated  the  existence  of  the  simple  and 
compound  elements,  and  the  non-existence  of  matter,  and  the  fact 
that  the  former  are  essences,  let  us  now  speak  of  their  coming 
together.  How  can  they,  while  they  are  antipathetic  to  one 
another — as  heat  is  antipathetic  to  cold,  and  humidity  to  dryness 
— combine  and  become  compound  elements  from  which  originate 
bodies,  and  the  bodies  themselves  dissolve  into  those  very  ele¬ 
ments,  while  all  this  happens  by  necessity?  We  will  answer 
that  there  are  two  causes  for  any  coming  together  of  the 
elements,  one  concerned  with  function,  and  the  other  with 
existence.  The  functional  cause  of  the  coming  together  of  the 
elements  was  that  they  might  produce  the  genera  and  the  species 
of  all  this  material  world,  according  to  the  will  of  the  Creator. 
(The  elements)  have  thus  within  their  scope  both  the  beginning 
and  the  end  of  the  world  ;  the  number  of  years,  months,  days 
and  hours  ;  the  changes  of  times ;  life  and  death ;  sickness  and 
good  health  ;  and  the  length  of  time  of  this  world  is  according  to 
the  measure  which  pleased  the  will  of  the  Maker,  our  God.  So 
far  as  the  physical  cause  of  their  coming  together  is  concerned, 
it  is  different,  and  it  acts  in  this  way  :  every  happening  that 
affects  existence  is  brought  about  either  by  necessity  or  not 
What  is  brought  about 2  by  necessity  is  effected  by  an  agent,  and 
what  is  not  brought  about  by  necessity  is  effected  spontaneously. 
Now  the  happening  that  affects  the  elements  is  by  necessity  : 
heat  does  not  come  together  spontaneously  with  cold,  nor 
humidity  with  dryness  ;  therefore  this  is  brought  about  by 
another.  It  takes  place  by  necessity,  not  of  themselves,  be¬ 
cause  if  left  to  themselves,  they  would  not  have  been  induced  to 
do  things  against  their  nature.  There  is  therefore  another  Being 
beyond  the  elements,  and  that  Being  is  God. 


**  » » 
cause, 


1  Or  4  origin.  The  Synac  word  means  both  4  origin  ”  and 
especially  the  latter.  With  the  author  both  meanings  seem  to  be  interchangeable, 
although  its  translation  by  the  word  “  origin  ”  seems  to  be  more  appropriate 
some  sentences.  2  Add  a  Tdu  before  the  Nun. 


in 
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CHAPTER  V. 

On  the  fact  that  God  exists ,  and  that  He  is  one  and  infinite. 

God  does  not  resemble  the  elements,  which  are  four  and 
85  finite,  but  is  infinite.  And  because  He  is  infinite,  He  is  one  ; 
and  there  is  no  limit  and  no  end  to  the  One  who  is  infinite. 
And  since  He  has  no  end  and  no  limit,  this  applies  to  the  whole 
of  Him,  and  to  every  single  attribute  in  Him.  He  is  one,  and 
has  always  been  one,  because  anyone  who  becomes  one,  or  be¬ 
came  one,  or  will  become  one,  is  not  truly  one,  but  only  relatively. 
If  there  is  another  one  with  the  infinite,  the  latter  will  not  be 
infinite,  but  because  God  was  the  only  One  from  eternity,  He  is 
infinite. 

After  having  shown  in  short  terms  that  the  first  cause  of  the 
coming  together  of  the  elements  was  not  from  themselves  but 
from  another,  who  is  God,  and  that  God  is  one,  let  us  now  show 
that  they  are  not  without  a  beginning,  but  that  rather  they  began 
to  exist  through  Him,  and  that  He  created  them  from  nothing. 


CHAPTER  VI. 

On  the  fact  that  the  elements  were  created  from  nothing ,  that  they  had 
a  beginning ,  and  that  they  are  not  infinite. 

Everything  that  has  a  limit  has  also  an  end,  and  everything 
that  has  an  end  has  also  a  beginning  ;  and  everything  that  has  no 
limit  has  no  end,  and  everything  that  does  not  possess  an  end 
did  not  possess  a  beginning.1  It  follows  that  since  the  elements 
have  a  limit  towards  one  another,  and  are  also  circumscribed, 
they  have  an  end  ;  and  since  they  have  an  end  they  had  also 
a  beginning.  They  are  not  therefore  divine,  without  a  beginning, 

1  See  Discourse  VI,  ch.  V,  p.  271 ,  where  theauthor,  speaking  of  the  next  world, 
asserts  that  although  having  a  beginning  it  will  have  no  end.  This  is  explained 
to  be  possible  owing  to  the  particular  working  given  to  the  next  world  by 
God.  Compare  this  with  Aristotle’s  doctrine  of  the  divine  nature  of  heaven. 
See  Aristotle  De  Caelo,  Book  II,  ch.  3,  etc. 
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but  they  had  a  beginning  ;  and  if  they  had  a  beginning,  they  are 
under  time,  and  are  circumscribed.  Further,  if  their  nature  is 
limited — and  by  necessity  it  is  limited — they  possess  the  parti¬ 
tion,  limit  and  division  of  a  limited  nature  ;  and  since  division 
has  a  beginning,  the  nature  of  a  divided  thing  has  also  a  beginning. 
The  elements,  therefore,  are  not  without  a  beginning. 

The  proof  that  they  came  into  existence  not  from  anything, 
but  from  nothing,  is  as  follows  :  there  is  nothing  in  existence 
but  God  the  Creator,  the  created  beings — and,  if  you  wish,  also 
the  intelligible  natures.1  The  elements  began,  therefore,  to 
exist,  but  their  beginning  was  not  from  (the  nature  of)  God,2 
who  being  uncircumscribed  Himself  does  not  give  birth  to  a 
circumscribed  being.  Indeed  nothing  3  from  His  nature  extends 
to  other  natures,  nor  from  other  natures  to  His  nature,  because 
He  does  not  receive  any  increase  or  decrease.  If  the  elements 
came  from  Him,  they  would  therefore  be  Gods,  and  He  would 
be  circumscribed  like  them.  Because  this  4  conduces  to  im¬ 
possibility,  and  because  there  was  no  other  thing  from  which 
they  could  have  come  into  existence,  they  came  into  existence, 
therefore,  from  nothing,  and  they  were  consequently  created. 

We  affirm  that  the  functional  cause  of  their  coming  together 
for  the  purpose  of  functioning  is  God,  who  created  the  world 
by  His  will,  and  who  placed  in  them  the  cause  of  its  5  existence, 
which  is  their  movement  towards  one  another.  How  can  their 
movement  be  the  cause  of  composition  ?  We  answer  that 
two  of  the  four  elements  are  active,  and  two  others  are 
passive.  The  active  elements  are  heat  and  cold,  and  the  passive 
ones  are  humidity  and  dryness.  The  active  elements  have  two 
movements,  one  contrary  and  the  other  not.  The  same  thing  86 
applies  to  the  passive  elements.  Heat,  for  instance,  has  a  con¬ 
trary  movement  whereby  it  flees  from  cold,  but  it  has  also  an 
affinitive  movement  towards  humidity  and  dryness,  that  is  to 
say,  it  is  sympathetic  to  them  and  inclines  towards  them.  In 
the  same  way,  cold  has  one  movement  towards  heat,  and  another 

1  /.e.,  angels. 

2  There  is  in  the  text  a  small  blank  which  should  probably  be  filled  by  the 
words  oooj  JJ  ♦ 

3  Read  Id  instead  of  ilia.  4  Read  d-hadhc.  5  Text :  their. 
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towards  humidity  and  dryness,  the  latter  being  sympathetic  and 
affinitive.  Likewise,  in  the  case  of  the  passive  elements,  dryness 
is  antipathetic  to  humidity,  but  sympathetic  to  heat  and  cold  ; 
and  humidity  is  antipathetic  to  dryness,  but  sympathetic  to  heat 
and  cold. 

Concomitantly  with  their  creation  from  nothing,  the  elements 
acquired  an  antipathetic  and  a  sympathetic  movement  in  their 
nature.  This  characteristic  of  their  composition  came  to  them 
simultaneously  with  their  natural  existence.  As  a  sequel  to 
what  we  have  said  (we  may  state  that)  the  beginning  of  the  two 
contrary  forces  consists  in  their  fleeing  from  each  other  through 
the  contrary  movement,  and  in  their  combining  1  through  the 
two  sympathetic  movements.  If  there  were  no  contrary  move¬ 
ments,  there  would  be  no  existing  beings  and  no  com¬ 
position.2  Without  these  contrary  movements  there  would 
be  no  dissolution  and  no  corruption,  and  without  composition, 
generation,  dissolution  and  corruption,  this  world  would  not 
have  taken  its  natural  course.  There  would  not  even  have 
been  a  world.  God  therefore  made  a  wise  arrangement  in  im¬ 
planting  two  movements  m  each  of  the  four  elements,  from  which 
the  composition  of  the  compound  elements  originated  ;  and  from 
the  latter  the  different  bodies,  genera  and  species  of  the  universe 
have  emanated. 


CHAPTER  VII. 

On  the  reason  why  the  movement  of  the  simple  elements  did  not  pro¬ 
duce  one  composition  only ,  but  four  :  earth,  water,  air  and  fire. 

We  affirm  that  composition  took  place  through  the  con¬ 
trary  and  through  the  sympathetic  and  affinitive  movements. 
In  the  process  of  composition,  what  had  affinity  was  drawn  more 
closely  towards  its  like,  and  what  had  no  affinity  was  repelled 

1  Add  an  Alaph  after  Tau. 

2  For  the  principle  of  contraries,  see  Aristotle,  Physica,  Book  I,  ch.  5,  Book  V, 
ch.  5  ;  De  Mundo,  ch.  5  ;  De  Longitudine  et  Brevitate  Vitae,  ch.  3  ;  De  Generatione 
et  Corruptione,  Book  II,  ch.  2-3  ;  and  especially  De  Caelo,  Book  I,  ch.  3. 
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more  strongly,  even  when  a  balance  between  them  and  their 
affinitive  objects  was  obtained.  And  because  cold  was  drawn  to 
cold,  and  heat  to  heat,  they  acquired  a  certain  limit  in  space.1  And 
because  expansion,  which  applies  to  heat,  is  swifter,  it  lifted  itself 
above  and  stood  in  a  higher  sphere.  As  to  cold,  because  its 
contracted  state  is  heavier,  it  sank  down  and  established  itself  in 
a  lower  sphere.  Their  contrary  movement,  however,  did  not 
continue  to  separate  them  indefinitely,  on  account  of  the  affinitive 
and  sympathetic  movement  which  they  also  possess,  and  which 
binds  them  to  one  another.  This  is  the  reason  why  they  are 
placed  in  the  figure  found  below  in  a  kind  of  diametrically  opposite 
position.  In  that  figure  (it  is  seen)  how  heat,  which  is  at  the  top, 
is  joined  with  both  dryness  and  humidity,  and  also  how  cold, 
which  is  at  the  bottom,  is  joined  with  dryness  and  humidity. 

In  this  way  two  compositions  take  place  between  heat  and  cold, 
one  of  which  is  dry  and  the  other  humid,  and  between  themselves 
they  give  rise  to  the  four  compositions  :  heat  and  dryness,  which 
is  fire,  cold  and  humidity,  which  is  water,  dryness  and  cold,  which  87 
is  earth,  and  heat  and  humidity  which  is  air.  And  there  is  an 
equal  balance  between  heat  and  cold,  and  between  humidity  and 
dryness,  so  that  heat  may  not  lift  itself  unduly  high,  through 
excess  of  heat,  nor  cold  sink  unduly  low  through  excess  of  cold, 
nor  move  unduly  hither  and  thither  through  excess  of  dryness 
and  humidity.  They  are  joined  together  in  one  complete 
harmony,  by  the  incomprehensible  power  of  the  Maker.  Earth 
is  not  placed  on  anything,  nor  does  fire  hang  on  anything,  but 
He,  by  His  infinity,  keeps  their  two  movements,  through  the 
cause  which  He  Himself  implanted  in  them,  according  to  the 
sign  of  His  power,  as  in  a  kind  of  equilibrium,  if  we  can  use  the 
term  “  equilibrium  ”  in  connection  with  His  infinity  and  His  in¬ 
comprehensibility.  While  the  elements  possess  both  antagonistic 
and  sympathetic  and  affinitive  movements,  there  is  also  between 
them  an  even  and  well-balanced  movement  which  takes  from  both 
(active)  principles  equally,  and  which  has  no  excess  of  either  of 
them.  It  has  therefore  neither  increase  nor  decrease,  and  con¬ 
sequently  neither  corruption  nor  change.  It  is  one  single  and 
perpetual  movement,  which  is  in  itself  a  complete  equilibrium. 

1  Remove  Wau  before  Meddaim. 
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This  affects  also  the  circle  of  the  heaven,  that  is  to  say,  of  the  stars 
which  it  contains,  because,  if  the  Creator  vouchsafes  life  to  us, 
we  will  speak  also  of  it,  after  we  have  completed  the  discussion 
of  the  causes  of  the  composition  of  this  world  of  ours.  We  will  dis¬ 
course  on  why  it  will  not  change,  why  it  is  not  without  a  beginning, 
as  some  people  believe,  how  it  is  composed  of  the  four  elements, 
and  why,  in  spite  of  the  fact  that  it  is  composed  of  the  four 
elements,  it  has  in  it  no  generation  or  corruption,  and  no  increase 
or  decrease,  as  it  happens  to-day  in  this  world. 
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1  In  the  original  diagram,  the  Syriac  word  “  water  ”  is  found  in  the  place  of 
the  word  “  air,”  and  vice  versa,  against  the  indications  found  in  the  body  of  the 

text. 
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CHAPTER  VIII. 

On  the  reason  why  the  simple  elements,  which  are  only  conceived 
mentally ,  give  rise  to  compound  elements,  which  fall  under  the 
senses,  and  have  three  dimensions. 

We  affirm  that  because  the  simple  elements  have  expansive 
parts,  they  do  not  fall  under  the  senses,  nor  do  they  possess  three 
dimensions  ;  that  they  flee  from  one  another  by  nature,  and  the 
more  they  flee  from  one  another,  the  more  expansive  they  be¬ 
come  ;  and  that  the  more  expansive  they  become,  the  more 
remote  they  become  from  tangibility,  and  the  less  do  they  possess 
the  three  dimensions.  Take  the  example  of  dust  and  chaff  of 
wheat,  which,  because  they  have  expansive  parts,  flee  from  our 
vision  when  they  mount  up  in  the  air,  and  also  from  the  three 
dimensions.  When,  however,  we  collect  them,  bring  their 
parts  together  and  condense  them  or  mix  them  with  water,  so 
that  through  the  humidity  of  water  their  parts  may  stick  together, 
they  fall  under  the  senses  and  receive  a  form.  The  same  thing 
happens  in  the  case  of  the  simple  elements,  because  of  their 
characteristic  of  expansion.  When  their  parts  come  together, 
through  the  sympathetic  and  affinitive  movement,  to  form  a 
composition,  they  become  condensed  and  fall  under  the  senses,  88 
and  by  falling  under  the  senses  they  acquire  the  three  dimensions. 

Take  a  demonstration  from  the  compound  elements.  The 
one  which  is  more  condensed,  and  the  parts  of  which  are  more 
contracted,  acquires  to  a  greater  degree  the  three  dimensions,  and 
falls  also  to  a  greater  degree  under  the  senses.  Earth  1  is  more 
visible  because  its  parts  are  more  dense,  and  it  possesses  the 
three  dimensions  in  itself.  After  it,  water  possesses  the  three 
dimensions,  not  in  itself,  but  in  an  earthen  object,  such  as  a 
vessel.  As  to  air,  because  it  is  more  expansive  than  water,  it  is 
not  visible.  As  to  fire,  because  it  is  more  expansive  than  all, 
it  is  contained  in  the  form  of  power  2  in  other  bodies,  and  this 
quality  is  not  possessed  by  the  other  elements.  In  fleeing,  in 
the  form  of  power,  from  one  object  to  another,  it  receives  the 
three  dimensions  m  itself,  while  the  dimensions  of  water  and 

1  Read  ar  a  (earth).  2  Or  :  potentially. 
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air  are  limited  by  another  object.  In  this  way,  it  is  not  tangible 
except  in  the  mind  only.  If  this  applies  to  fire,  which  is  a  com¬ 
pound  element,  how  much  more  will  it  not  apply  to  the  simple 
elements  ? 

If  you  agree  with  me  1  that  the  cause  of  the  three  dimensions 
is  density,  and  the  cause  of  density  is  composition,  and  the  cause 
of  composition  is  the  two  antagonistic  movements,  and  the  cause 
of  these  two  movements  is  the  simple  elements  (you  will  also 
agree  that)  there  is  in  the  created  beings  no  cause  for  the  First 
Cause,  as  there  is  no  other  being  above  Him.  The  cause  of  the 
created  beings  is  their  Creator,  not  in  the  same  way  as  they  are 
themselves  one  from  another,  and  not  as  if  they  were  from  His 
essence,2  but  in  the  sense  that  having  come  into  existence  from 
nothing,  they  are  as  the  effect  of  a  cause.  As  to  the  Maker,  He 
has  no  cause,  because  He  is  infinite,  which  implies  that  He  has 
neither  beginning  nor  end  ;  and  since  He  has  no  beginning  and 
no  end,  He  has  no  cause.  Everything  is  by  necessity  from  Him. 
He  is  to  them  the  generating  cause  through  which  they  had  their 
beginning.  The  first  cause,  which  is  the  functional  cause,  is 
likewise  from  Him,  and  the  same  may  be  said  of  the  second 
cause,  but  He  placed  the  latter  in  the  movement  of  the  four 
simple  elements,  from  which  were  derived  the  compound  ele¬ 
ments,  which  in  their  turn  gave  birth  to  the  different  bodies 
which  emanate  from  them. 

In  the  same  way  as  a  king  bestows  power  on  four  of  his  ser¬ 
vants  as  he  pleases,  in  appointing  one  to  an  eastern  region,  an¬ 
other  to  a  western  region,  a  third  to  a  northern  region  and  a 
fourth  to  a  southern  region  ;  and  in  the  same  way  as  these  servants 
give  3  a  similar  order  to  others  who  are  under  them,  and  these  to 
others,  until  we  reach  the  low  scale  of  functionaries  ;  and  in  the 
same  way  as  all  these  are  bound  together  to  the  king,  as  with  one 
chain,  and  he  himself  is  not  bound  to  any  other  king — in  this 
same  way  God  implanted  movement  in  the  elements,  one  towards 
another. 

After  having  spoken  of  the  cause  of  the  composition  of  the 
compound  elements,  and  of  how  they  came  into  existence  from 

3  Read  the  verb  in  plur. 


1  Text  “  if  you  say.” 


2  Lit.  “  from  Him.” 
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the  simple  elements,  and  of  other  things,  let  us  speak  now — 
according  to  aiWafts,  that  is  to  say,  to  the  order  of  things,  and 
according  to  the  requirements  of  the  first  causes — of  the  causes 
of  the  second  composition  of  the  genera  and  species  of  bodies 
which  emanate  from  the  elements,  that  is  to  say,  of  the  genera 
and  species  of  sea,  land  and  air. 


CHAPTER  IX. 

On  the  cause  of  the  coming  into  existence  of  the  genera  and  species 
of  sea ,  land  and  air ,  from  the  compound  elements  ;  on  how 
something  that  does  not  resemble  the  compound  elements  ema¬ 
nated  from  them ,  in  the  same  way  as  they  emanated  from  the 
simple  elements  ;  and  on  why  not  one  genus  came  into  existence ,  89 
but  three  genera. 

We  will  discuss  at  the  beginning  the  grounds  for  the  cause  of 
the  coming  into  existence  of  the  three  genera  1  :  animals,  animal- 
plants  and  plants,  and  the  reason  why  neither  more  nor  less  than 
three  of  them  came  into  existence.  We  will  first  seek  the  cause 
of  this  in  the  elements,  which  have  three  orders  in  the  arrange¬ 
ment  of  this  world  :  the  high  order,  the  middle  order,  and  the 
low  order.  It  is  necessary  that,  according  to  the  three-fold  order 
in  which  their  nature  is  placed,  three  genera  should  have  ema¬ 
nated  from  them,  in  the  shape  of  their  arrangement.  This 
order  is  that  of  animals  in  the  high  sphere,  plants  in  the  low 
sphere,  and  animal-plants  in  the  middle  sphere,  because  the 
latter  possess  affinity  with  the  moving  animals,  the  reason  for 
which  we  will  show  later.  The  reason  for  the  number  of  the 
three  genera  is  the  following  : 

So  far  as  the  functional  cause  2  of  their  composition  is  con¬ 
cerned,  a  triad  functions  at  the  beginning  of  every  composition, 
as  there  is  at  the  beginning  no  composition  of  a  functioning  body 
consisting  of  two  dimensions  only.  Indeed  the  beginning  of  the 
composition  of  the  bodies  took  place  in  three  dimensions,  and 

1  This  sentence  is  complicated,  but  its  meaning  seems  to  be  clear. 

2  See  Chapter  IV. 
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no  single  composed  body  can  consist  of  one  or  two  dimensions 
only.1  The  arrangement  of  this  world  is  also  three-fold  :  past, 
present  and  future,  or  beginning,  middle  and  end.  It  is  therefore 
with  good  reason  that  at  the  beginning  three  genera  came  into 
existence  from  the  elements. 

Let  us  now  speak  of  the  elemental  origin  of  their  existence. 
Two  elements  are  light,  and  two  heavy.  The  light  ones  have 
more  expansive  and  rarified  parts,  and  the  heavy  ones  have 
more  contracted,  condensed  and  thick  parts.  Both  the  heavy 
and  the  light  elements  possess  a  three-fold  order.  Indeed,  in 
the  light  elements  there  are  parts  that  are  lighter  than  others, 
parts  that  are  of  medium  lightness,  and  others  that  are  less  light. 
When  these  parts  that  are  less  light  are  compared  with  those  that 
are  lighter,  those  that  are  less  light  appear  heavy.  In  the  same 
way,  in  the  heavy  elements  there  are  parts  that  are  very  heavy, 
others  that  are  less  heavy,  and  others  of  medium  weight,  and 
when  the  heavier  parts  are  compared  with  those  that  are  less 
heavy,  those  that  are  less  heavy  appear  light. 

In  the  first  movement,  the  light  parts  found  in  the  light 
elements — fire  and  air — increased  more  than  the  parts  found  in 
the  heavy  elements  of  water  and  earth  ;  and  then  animals  came 
into  existence  above  the  earth,  near  to  the  light  elements.  In 
this  same  way,  when  the  parts  of  the  heavy  elements  of  earth  and 
water  predominated  in  quantity  over  the  light  parts  of  fire  and 
air,  trees  came  2  into  existence,  which  are  more  earthy,  and  stuck 
to  the  earth.  And  to  establish  equilibrium  between  the  heavy 
and  the  light  parts,  there  came  into  existence  the  animal-plant, 
which  feels  and  shrinks  from  fear  like  animals,  and  contains  also 
something  resembling  fleshy  matter,  but  is  fixed  in  the  earth,  and 
like  trees  does  not  move  from  place  to  place. 

The  cause  of  the  coming  into  existence  of  the  three  genera 
from  the  compound  elements  is  therefore  as  follows  :  trees, 
because  of  the  excess  of  earthiness  in  them,  received  from  the 
90  earth  what  it  possessed — a  dense  and  compact  body  ;  but  be¬ 
cause  of  the  small  quantity  which  they  possessed  from  the  light 
and  hot  elements,  they  had  also  growth  and  increase.  As  to 
animals,  because  in  the  very  movement  of  the  first  composition, 

1  See  Aristotle,  De  Caelo ,  Book  I,  ch.  1.  2  Read  hwau  (in  plural). 
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the  light  and  hot  elements  grew  in  them  in  excess  of  the  heavy 
and  cold  elements,  they  had  good  growth  and  increase  ;  and 
because  they  obtained  also  expansion  and  rarefication  from  fire 
and  air,  and  especially  from  fire,  not  only  did  they  possess  growth, 
but  feeling  and  motion  from  place  to  place  were  also  added  to 
them.  Indeed  fire  took  them  upwards  and  lifted  them  above  the 
earth,  and  this  is  the  reason  why  they  possessed  motion  from  place 
to  place  ;  but,  because  of  the  earthy  part  which  they  possessed, 
their  feet  leaned  on  the  earth,  and  they  were  drawn  by  weight 
downwards,  while  the  heat  and  lightness  1  which  they  possessed 
from  fire  and  air  drew  them  upwards,  through  the  walking  action 
of  the  feet 2  which  tends  upward.  This  was  accomplished 
through  the  medium  of  the  animal  spirit  that  was  composed  of 
the  four  elements,  and  was  kneaded  with  the  body  from  the  light 
parts  in  the  light  elements,  and  from  the  light  3  parts  in  the  heavy 
elements,  as  if  it  were  composed  of  them.  It  is  lighter  than  the 
body,  and  in  the  same  way  as  a  light  object  moves  a  heavy  one, 
it  moves  and  directs  the  body.  We  have  spoken  at  more  length 
of  the  elemental  cause  of  the  existence  of  the  animal  spirit,  and 
of  how  it  directs  the  body,  in  the  book  which  we  wrote  On  the 
Causes  of  all  Fevers .4 


CHAPTER  X. 

On  the  functional  cause  of  the  four  humours  :  red  bile ,  black  bile , 
blood  and  phlegm ,  and  of  their  coming  into  existence  from  the 
elements ;  and  on  how  the  body ,  the  bones,  the  veins,  the 
flesh,  et  cetera,  emanated  from  the  humours . 

The  functional  cause  for  which  the  four  humours  which  are 
in  the  body  came  into  existence,  is  that  they  should  act  as  inter¬ 
mediaries  between  nutrition  and  the  bodies.  In  one  way  they 
resemble  nutrition,  and  in  another  way  the  bodies,  so  that  through 
this  mutual  resemblance  they  may  receive  nutrition,  and  thus 

1  Read  fcalhlutha. 

3  See  above. 


2  Read  dehaya  for  rehay  a. 

4  This  work  of  the  author  is  lost. 
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impart  increase  to  the  bodies,  and  so  that  in  this  way  these  bodies 
may  possess  growth,  increase  and  existence  (itself).  If  the 
bodies  had  come  into  contact  with  nutrition  suddenly  and  without 
any  intermediaries,  they  would  not  have  received  it  well,  because 
of  the  great  remoteness  of  their  respective  natures.  It  is  for  this 
reason  that  veins,  arteries,1  nerves,  et  cetera ,  came  into  existence, 
in  the  same  way  as  trees  acted  as  intermediaries  between  the 
earth  and  fruits.  Some  of  them  came  into  existence  for  the 
service  of  the  bodies,  and  some  of  them  for  the  sake  of  helping 
and  building  up  2  the  bodies  :  the  veins  for  3  service,  the  bones 
for  building  up,  and  the  other  constituent  parts  for  similar  pur¬ 
poses,  which  it  is  not  necessary  to  mention  individually,  and  so 
lengthen  unduly  our  discourse.4 

The  elemental  origin  of  their  existence  is  as  follows  :  when  in 
the  first  coming  together  (of  the  elements)  the  light  and  hot 
parts  mixed  5  with  the  heavy  and  cold  parts,  through  the  medium 
of  dryness  and  humidity,  a  seething  took  place,  on  account  of 
the  antipathy  of  heat  and  cold  mixing  through  humidity  and 
91  dryness,  similar  to  that  produced  by  fire  under  a  cauldron  of 
brass,  which,  through  its  dryness,  receives  the  heat  of  the  fire, 
and  through  its  heat 6  expands  the  humidity  which  is  found  in 
the  water,  and  thus  gives  rise  to  boiling,  and  to  the  change  m  the 
cooking  of  the  food  ;  and,  through  the  boiling,  the  hard  and 
heavy  parts  (in  the  food)  dissolve  and  join  with  the  humid 
part,  through  the  hot  parts,  and  in  this  way  the  change  that 
takes  place  in  the  two  antipathetic  parts  remains  in  the  humidity, 
which  itself  dissolves  the  dryness  (found  in  the  food),  in  the 
same  boiling,  through  the  power  of  the  heat,  and  from  them 
one  chyle  is  produced.  This  same  process  worked  with  the 
elements  (in  connection  with  the  humours).  Seething  took 
place,  which  gave  birth  to  one  chyle  (from  the  four  of  them), 
having  four  characteristics  similar  to  those  of  the  elements. 
One  of  these  characteristics  was  thinner  than  earth  and  thicker 
than  fire,  and  red  bile  was  produced  from  the  thinner,  drier 

1  By  translating  the  word  shiryana  as  “  arteries  ”  we  do  not  imply  that  the 
author  knew  the  difference  between  veins  and  arteries,  as  we  know  it  to-day. 

2  Read  huyama.  3  Read  lewath.  4  Lit.  “  merchandise.” 

5  Remove  the  Wau.  6  Text  “  cold.” 


DISC.  I,  CH.  10 


27 


and  lighter  parts  that  it  contained  ;  and  from  the  part  of  the 
liquid1  that  was  thicker,  colder  and  drier,  black  bile  was  pro¬ 
duced  ;  and  from  the  degree  of  cold  and  humidity  which  it 
contained,  phlegm  was  produced  ;  and  from  the  hot  and  humid 
parts  which  it  contained,  blood  was  produced.  Each  one  of 
these  was  produced  separately.  This  process  also  takes  place 
in  the  cooking  of  meat  in  a  cauldron.  The  part  in  it  that  is 
hotter,  that  is  to  say,  the  fat  found  in  the  liquid,  rises  separately 
after  the  cooking,  and  the  froth  and  the  substance  of  the  meat  are 
also  separated.  If  that  (chylous)  composition  had  not  taken 
anything  from  the  first  elements,  it  would  not  have  undergone 
any  change.  In  the  same  way  as  that  which  it  possessed  was 
received  through  heat,  cold,  humidity  and  dryness,  which  formed 
its  nature,2  in  this  same  way  it  also  received  its  changes  from  them, 
and  thus  they  gave  it  their  characteristics.  Any  one  part  of 
this  composition  shows  in  itself  all  the  elements,  which  it  possesses. 

Although  all  its  humours  received  generally  from  the  boiling 
the  quality  of  being  watery  and  liquid,  yet  in  their  power  and  in 
their  colours  they  differed  from  one  another.  In  the  same  way 
as  its  humours  were  composed  of  the  elements  through  the  changes 
of  cooking  and  boiling,  by  the  action  of  heat  mixing  with  humidity, 
so  also  the  bodies  of  animals  were  composed  of  them,  by  the 
warming  action  of  heat.  When  there  was  heat,  the  parts  that 
were  thin  and  light  departed  from  them,  and  thick  parts  were 
formed,  and  by  their  mutual  composition  a  body  that  was  harder 
and  more  earthy  than  they  were  came  into  being.  In  the  same 
way  as  when  we  cook  a  body,  such  as  barley,  et  cetera,  the  first 
thing  that  is  produced  is  a  liquid  and  watery  chyle,  and  when  we 
cook  afresh  this  chyle,  so  that  its  humid  and  thm  part  rises  up, 
it  becomes  itself  a  body  thick,  hard  and  non-liquid — in  this  same 
way  the  humours  became  bodies  in  the  process  of  seething. 
Four  different  humours  exist  in  the  bodies  ;  and  these  same 
humours  which  are  in  us  are  formed  of  the  bodies  that  had 
dissolved  and  had  reverted,  after  solidifying,  to  a  body  which 
contains  the  changes  which  they  possessed  from  one  another. 

When  the  humours  underwent  a  change  from  their  humid 
state,  so  that  they  might  become  bodies,  the  heavier  and  drier 

2  Lit.  “  formed  it  as  it  is.” 


1  Lit.  “  humidity.” 
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92  part  found  in  them  contracted  to  itself  separately,  and  was 
solidified,  and  became  bones  ;  and  the  colder  and  drier  part 
which  they  contained  was  solidified,  and  became  nerves,  veins, 
arteries  and  tendons  ;  and  the  hot  and  humid  part  that  was  m 
them  gave  birth  to  flesh ;  and  the  part  of  them  that  was  fatter 
gave  birth  to  fat  and  adipose  tissue.  In  this  way  the  con¬ 
stitution  of  the  body  was  composed  through  the  general  combina¬ 
tion  of  like  things  with  like  things. 


CHAPTER  XI. 

On  the  reason  why ,  while  the  composition  of  the  body  is  one ,  it 
has  not  one  movement  or  one  shape — say  either  round  or 
long — but  different  shapes  ;  and  why  it  has  an  external  skin . 

There  are  seven  movements  in  the  elements  :  upward,  down¬ 
ward,  forward,  backward,  to  the  right,  to  the  left,  and  circular. 
The  upward  movement  occurs  according  to  the  nature  of  heat, 
the  downward  movement  according  to  the  nature  of  cold,  the 
forward  and  the  backward  movements,  and  those  to  the  right 
and  to  the  left,  according  to  the  nature  of  humidity  and  dryness  ; 
and  the  circular  movement  is  effected  by  the  combined  movements 
of  all  working  together.  Indeed  fire,  because  of  its  heat,  ex¬ 
pansion  and  lightness,  tends  to  go  upwards,  and  it  causes  in  the 
body  an  upward  movement  also.  And  water,  because  of  its 
coldness,  contracts,  becomes  heavy,  and  causes  a  downward 
movement,  while  air,  through  its  moisture,  which  is  rarefied 
and  expansive,  causes  an  expansion  forward  and  backward 
(and  to  the  right  and  to  the  left)  ;  and  earth,  through  dryness, 
contracts  that  expansion  forward  and  backward  and  to  the  right 
and  to  the  left,  until  it  reaches  a  level  position. 

As  to  the  circular  movement,  it  is  effected  by  the  elements 
in  the  following  manner  :  earth  is  cold  and  dry,  but  when  the 
heat  of  fire  overcomes  the  cold  of  the  earth,  through  the  medium 
of  dryness,  the  cold  of  the  earth  flees  and  moves  towards  water, 
that  is  to  say,  towards  the  cold  which  the  latter  contains  and 
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which  is  affinitive  to  it.  In  the  same  way,  when  the  cold  of  water 
is  overcome  by  the  heat  of  fire,  the  humidity  of  the  water  flees 
towards  air  ;  and  when  the  heat  of  air  is  overcome  by  the  cold  of 
water,  it  flees  towards  fire  ;  and  when  fire  itself  is  overcome  by 
cold,  since  it  has  nothing  above  it  which  is  affinitive  to  it,  and  to 
which  it  can  flee,  it  contracts  upon  itself,  and  reverts  to  the 
dryness  of  the  earth,  where  it  fights  the  cold  which  the  latter  con¬ 
tains,  and  in  this  way  the  circular  movement  is  effected.  The 
same  movement  is  also  created  in  the  reverse  direction  :  the 
movement  from  earth  to  fire,  and  from  fire  to  air,  and  from  air  to 
water,  and  from  water  to  earth.  All  this  is  explained  in  the 
diagrams  given  (on  p.  29). 

Because  our  body  is  composed  of  elements  which  contain 
these  seven  movements,  it  is  necessary  that  the  seven  should 
be  found  in  it ;  and  since  this  (formation)  was  effected  by  them 
in  the  first  composition,  it  follows  that  a  part  of  this  composition 
became  long,  and  a  part  of  it  round,  according  to  the  power  that 
emanated  from  the  elements,  from  which  it  possessed  the  seven 
movements. 


CHAPTER  XII. 

On  the  reason  why ,  although  all  the  movements  were  caused  in  the 
body  of  animals ,  the  body  of  man  and  of  all  the  quadrupeds  is 
generally  long ,  while  the  bones  also  possess  a  long  shape  and 
are  separate  from  one  another ,  but  all  the  veins ,  muscles , 
tendons  and  nerves  are  one  thick  and  long  membrane. 

We  affirm  that  some  elements  are  active,  and  some  others 
passive.  The  active  ones  are  heat  and  cold,  and  the  passive  ones 
are  humidity  and  dryness.  The  movement  of  the  active  elements 
is  more  powerful  than  that  of  the  passive  ones.  The  move¬ 
ment  of  the  active  ones  tends  to  go  upwards  and  downwards,  i.e. 
heat  goes  upwards  and  cold  downwards,  while  humidity  tends 
to  go  forwards  and  backwards,  to  the  right  and  to  the  left ;  and 
dryness  contracts  inwards.  The  movement  of  the  active  ele¬ 
ments  overcomes,  through  their  more  powerful  natures,  that  of 
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the  passive  ones.  This  is  the  reason  why  the  length  of  animals 
overcame  their  width,1  and  this  is  the  reason  also  why  the  hones, 
the  veins,  the  arteries,  the  skin  and  the  hide  possessed  a  long 
shape,  while,  because  of  the  weakness  of  the  movement  of  the 
passive  elements,  they  obtained  their  width  from  front  to  back, 
and  the  veins  and  other  small  membranes  generally  became  round 
within  that  length. 


CHAPTER  XIII. 

On  the  reason  why  bones ,  nerves ,  veins  and  arteries  are  one ,  from 
their  root  to  their  extremity,  while  the  parts  of  the  bones  are 
separated. 

In  connection  with  the  functional  ground  for  their  existence, 
the  bones  have  been  created  to  prop  and  build  up  the  body. 
They  act  like  foundations  to  the  body.  This  is  the  reason  why 
they  have  to  be  hard  and  dry.  Indeed  for  the  solidification  of 
the  building  they  must  be  placed  with  one  another  in  such  a  way 
that  they  lean  upon  one  another  and  have  firm  basis  on  the  earth, 
and  become  as  hard  as  stones  which  are  placed  one  upon  another, 
from  bottom  to  top,  and  thus  hold  the  edifice  together  and  com¬ 
plete  it,  and  make  for  the  easy  movement  and  the  extension  of 
the  hands  and  the  feet,  et  cetera.  The  veins  and  the  arteries 
were  created  so  that  they  might  help  towards  the  building  of  the 
house,  and  act  as  aqueducts  towards  the  feeding  of  its  parts.2  94 
The  arteries  help  towards  the  ejection  of  vaporous  matter,  and 
the  introduction  of  pure  air  to  the  movement  of  the  heart,  and 
the  preservation  of  the  animal  spirit ;  and  the  nerves  towards  the 
movements  of  the  body  and  towards  its  feeling  ;  and  the  viscera 
towards  the  ejection  of  waste  matter.  This  is  the  reason  why 
they  are  not  hard,  but  soft  and  humid,  and  form  one  whole, 
from  their  roots  to  their  extremities.  Indeed,  if  their  parts 
had  been  divided  from  one  another  from  their  root  to  their 

1  The  author  is  referring  here  to  the  length  of  an  animal  in  an  upright  posture 
He  explains  later  why  animals  lost  their  upright  posture  (see  Chapter  XXVIII). 

2  Cf.  On  nerves,  arteries  and  veins,  Galen ,  Vol.  II,  pp.  158-200. 
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extremity,  they  would  not  have  been  able  to  do  their  special 
work,  together  with  other  functions  which  they  perform. 

The  elemental  origin  of  their  existence  is  the  following  :  when 
the  bones  are  compared  with  the  other  members  of  the  body, 
they  are  found  to  be  colder  and  drier,  in  the  same  manner  as 
when  the  earth  is  compared  with  the  other  elements.  The 
different  parts  of  the  substance  1  of  the  earth  are  also  distinct 
from  one  another,  on  account  of  the  excess  of  the  dryness  in  them. 
This  is  the  reason  why,  when  different  particles  of  earth  are 
separated  2  from  one  another,  each  one  of  them  stands  by  itself. 
As  to  water,  on  account  of  the  excess  of  humidity  found  in  it, 
it  remains  in  the  same  place,  in  the  same  single  mass,  so  that  when 
we  separate  its  parts  in  a  level  place,  they  run  by  necessity  to¬ 
wards  one  another,  until  they  become  one  again,  because  of  their 
liquid  state,  through  humidity.  In  this  same  way  are  the  bones, 
veins,  nerves,  and  muscles.  The  bones,  because  of  the  excess 
of  dryness  in  them,  have  their  different  parts  well  separated 
from  one  another,  but  jointed  to  one  another.  Although  they 
came  into  existence  in  round  shapes,  on  account  of  the  circular 
movement,  as  is  the  case  with  the  vertebrae,  the  way  in  which 
they  are  placed  one  upon  another  is  lengthwise.  The  veins, 
however,  and  the  muscles,  et  cetera ,  because  of  the  excess  of  the 
liquid  humidity  in  them,  became  one  whole,  like  water. 


CHAPTER  XIV. 

On  the  reason  why  the  hones  are  below ,  while  the  veins  and  the 
muscles  are  above ,  and  why  the  bones,  the  veins  and  the  arteries 
are  hollow. 

In  connection  with  the  functional  cause,  the  bones  became 
hollow  so  that  they  might  contain  fat  marrow,  which  would 
moisten  a  little  and  soften  their  dryness,  and  so  ward  off  injury 
caused  by  excess  of  dryness.  The  same  thing  happened  to  the 
veins,  so  that  they  might  bring  nourishment  to  all  the  body, 

2  Read  mithparshan. 


1  Lit.  “  root.” 


33 


DISC.  I,  CH.  14 

like  aqueducts,  and  also  to  the  arteries,  so  that  through  them  the 
animal  spirit  in  the  heart  might  be  strengthened  and  invigorated. 
The  viscera  also  came  into  existence  in  the  same  way,  to  perform 
their  function.1 

The  bones  are  placed  below  because  they  have  no  feeling. 
If  they  had  been  placed  above,  in  an  outer  position,  not  being 
endowed  with  feeling  they  would  not  have  fled  from  injuries, 
and  the  body  would  have  suffered  harm  from  dangerous  accidents 
to  it,  and  would  not  have  profited  by  helpful  occurrences.  Fur¬ 
ther,  if  they  had  been  in  an  outer  position,  they  would  have 
become  still  drier,  and  because  of  their  thickness  they  would  not 
have  received  air  for  the  cooling  of  the  body. 

As  to  the  elemental  origin  of  their  existence,  it  is  the  following  : 
the  bones  came  into  existence  in  an  inner  position  owing  to  the 
fact  that  their  heaviness,  dryness  and  coldness  caused  them  to 
preponderate,  as  it  happens  to  the  four  elements,  any  one  of 
which  that  is  colder  and  drier  preponderates,  as,  for  example, 
the  earth,  which  sinks  downwards.  Such  is  the  case  with  the 
bones  of  the  bodies.2 

The  bones  became  hollow  in  the  following  manner  :  in  the 
pressure  which  occurred  in  the  first  congealment 3  of  the  bodies 
from  the  humours,  a  substance  came  into  existence  from  the 
four  elements,  for  the  purpose  of  feeding  the  different  parts  of 
the  body.  When  these  elements  came  together,  each  one  of 
them  received,  in  that  very  coming  together,  an  impulse  accord¬ 
ing  to  its  nature.  The  air,  when  pressed  by  the  (elements)  that 
were  heavy,  cold  and  dry,  jumped  upwards,  according  to  its 
nature,  but  the  coming  together  of  the  other  (elements)  with  it 
impeded  it  from  rising  unduly  ;  and  it  jumped  hither  and  thither, 
and  in  this  way  it  created  in  them  empty  spaces,  while  they 
contracted  upon  themselves  from  the  pressure  exercised  by  the 
air.  This  is  the  reason  why  the  members  that  are  in  an  inner 
position  in  the  body  became  hollow.  The  same  thing  happens 
when  we  fill  skins  with  air.  If  we  press  it,  it  jumps  hither  and 
thither,  in  an  attempt  to  escape,  but  because  it  is  impeded  on 

Lit.  :  And  the  elements  in  the  same  way  and  the  viscera  came  into 
existence.” 

2  Read  the  genitive  Dalath  instead  of  Wau. 

3 


3  Read  bajftdra 
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account  of  its  being  imprisoned  m  the  skm,  it  inflates  it.  The 
same  process  took  place  in  the  bodies. 


CHAPTER  XV. 

On  the  reason  why  the  nerves  are  not  hollow ,  like  the  veins ,  et  cetera . 

The  veins  take  their  root  in  the  liver,  and  the  arteries  in  the 
heart.  Their  root  is  in  the  centre,  because  there  was  in  that  place  1 
a  larger  bulk  of  matter.  There  was  much  inflation  by  air,  which 
exercised  pressure  on  the  membranes  near  it,  and  they  became 
inflated.  But  when  a  small  mass  of  the  above  matter  reached 
the  head  which  contained  only  air  in  the  right  measure  of  its 
capacity,  that  air  which  it  contained  inflated  the  cranium  and  made 
it  spheric  ;  but  because  there  was  a  small  quantity  only  of  air, 
it  was  not  able  to  return  downwards  and  inflate  the  nerves  which 
have  their  root  in  the  brain  of  the  head.  Further,  the  nature  of 
air  is  to  ascend,  and  not  to  exercise  pressure  downwards. 

As  to  the  functional  ground  of  the  above,  it  is  the  following  : 
if  they  were  hollow,  they  would  have  been  too  weak  to  transmit 
the  movement  of  the  will ;  and  the  body  is  very  much  in  need  of 
this  powerful  movement. 


CHAPTER  XVI. 

On  the  reason  why  there  is  marrow  in  the  bones. 

The  great  amount  of  humidity  found  in  the  bones  came  about 
in  this  way  :  when  these  contracted,  it  began,2  according  to  its 
light  nature,  to  rise  upwards,  but  not  being  able  to  escape,  because 
of  their  thickness,  and  seeing  that  they,  like  veins  and  arteries, 
et  cetera ,  were  hollow,  it  remained  in  them.  Fatness,  however, 
did  not  remain  in  the  hollowness  of  the  latter,  because  of  the 
humidity  of  their  nature,  and  on  account  of  its  lightness  it  leapt 
outside  them,  and  there  meeting  with  cold,  it  congealed.  It 

2  Read  sharyath. 


1  Read  aika . 
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remained  specially  m  a  lower  sphere,  because  it  was  deprived  of 
heat.  The  congealment  that  occurred  in  this  place  is  the  fat 
which  is  harder  and  more  compact  than  adipose  tissue.  Indeed, 
the  adipose  tissue  is  looser  and  softer.  Both  the  fat  and  the 
adipose  tissue  emanated  from  the  thick  parts  of  the  liquidity  of 
the  blood,  and  from  excessive  heat. 

The  reason  why  the  marrow  of  the  head,  which  is  the  brain, 
is  larger  than  that  of  the  bones,  is,  first  that  the  place  itself  is  % 
larger,  and  second,  that  a  great  quantity  of  humidity  collected 
there  through  the  rising  vapours  of  the  body,  and  remained  there 
because  of  the  width  of  the  place.  1  he  same  thing  happens  to 
an  earthen  vessel  containing  water.  When  it  is  heated  by  fire, 
the  vapours  rise  upwards  to  its  mouth,  so  that  an  alembic  receives 
them,  and  they  remain  there  and  increase  according  to  the  width 
of  the  vessel.  The  same  thing  happened  to  the  head,  through 
the  neck  :  when  the  humidity  was  moved  by  heat,  it  rose  up¬ 
wards  and  the  cranium  was  filled  with  it  and  was  inflated. 


CHAPTER  XVII. 

On  the  reason  why  the  apertures  of  ears ,  eyes ,  nose  and  mouth 

came  into  existence  in  the  head . 

With  regard  to  the  functional  ground  for  their  coming  into 
existence,  this  happened  so  that  we  might  receive  through  them 
from  outside  the  knowledge  of  existing  things  :  vision  through 
the  eyes,  hearing  through  the  ears,  taste  through  the  mouth, 
and  smell  through  the  nose.  It  happened  also  in  order  that 
they  might  be  helpers  to  the  body  *  the  mouth  in  receiving 
nourishment,  the  nose  breath,  and  each  of  the  remaining  ones 
m  performing  its  respective  function.  This  happened  also  so 
that  they  might  drive  away  the  waste  matter  that  collects  in  the 
head,  in  order  that  no  injury  might  come  to  it  on  this  score  : 
mucus  through  the  nose,  spittle  through  the  mouth,  mucoid 
secretion  and  tears  through  the  eyes,  and  similar  secretions  through 
the  ears,  with  other  particulars  which  it  is  not  necessary  to 
describe. 
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The  elemental  origin  of  their  existence  is  the  following  : 
when,  m  the  first  composition,  the  aerial  matter  rose  to  the  head, 
its  rising  was  impeded  by  the  rigidity  of  the  higher  part  of  the 
cranium.  This  stoppage  caused  it  to  contract  upon  itself  to 
all  sides,  in  a  circular  way,  according  to  its  nature  ;  and  because 
by  its  nature  it  cannot  go  down,  it  underwent  a  great  pressure, 
and  fought  against  the  bony  matter.  In  this  process  it  became 
fiery  and  hot,  and  leapt  to  escape  ;  and  it  exerted  pressure,  and 
made  for  itself  a  way  out  through  the  four  apertures  :  the  nose, 
the  eyes,  the  ears  and  the  mouth.  At  the  end  of  its  escape, 
solid  matter  ran  after  it,  according  to  the  capacity  of  the  mouth 
of  the  apertures,  and  stood  outside  them,  but  did  not  follow  up 
the  aerial  matter,  because  of  the  expansive  nature  of  the  latter  ; 
and  it  made  a  kind  of  veil  to  those  apertures  :  the  pinnae  for  the 
ears,  the  lids  for  the  eyes,  the  lips  for  the  mouth,  and  the  alae 
for  the  nose.  This  is  the  reason  why,  when  vaporous  matter 
becomes  active,  and  collects  in  the  head,  it  goes  out  through  them  ; 
and  if  it  were  impeded  there  would  be  danger  until  it  escaped, 
as  this  opening  for  escape  has  been  cut  for  it  from  the  time  of  the 
first  composition. 


CHAPTER  XVIII. 

On  the  reason  why  the  apertures  in  the  heads  were  made  in  front  and 

at  the  sides ,  and  not  at  the  back- 

The  reason  for  this  is  that  heat  is  more  intense  in  the  front 
than  at  the  back.  This  happened  in  the  following  way  :  the  heart, 
the  liver,  the  gall-bladder,  and  the  rest  of  the  internal  organs 
are  placed  nearer  to  the  front  than  to  the  back,  and,  for  this  reason, 
when  the  vapour  was  heated  and  became  active,  it  found  for 
itself  the  parts  that  were  in  the  front,  which,  because  of  their 
heat,  were  more  expansive.  Indeed  the  parts  at  the  back  are 
harder,  because  of  their  coldness.  Since  the  organs  of  the  front 
97  resembled  more  its  own  nature,  it  made  its  way  of  escape  through 
the  front  part. 
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CHAPTER  XIX. 

On  the  reason  why  the  seat  of  the  blood  is  near  the  seat  of  the  red 
bile ,  the  first  being  in  the  liver  and  the  second  in  the  gall-bladder  ; 
and  why  the  seat  of  the  black  bile  is  opposite  the  red  bile ,  in  the 
spleen,  in  a  kind  of  diametrical  position  ;  and  why,  with  regard 
to  its  position  in  the  chest,  the  phlegm  is  nearer  to  the  black  bile 
than  to  the  seat  of  the  blood,  which  is  the  liver.1 

We  affirm  that  the  red  bile  is  hot  and  dry,  like  fire,  and  the 
black  bile  is  cold  and  dry,  like  earth.  In  the  same  way  as  fire 
and  earth  are  in  an  outward  position  with  regard  to  the  other 
elements,  so  also  are  the  organs  which  correspond  with  them. 

As  air  is  in  the  neighbourhood  of  fire,  and  water  in  the  neigh¬ 
bourhood  of  earth,  so  the  blood  and  the  phlegm,  the  nature  of 
which  resembles  theirs,  had  their  place  near  the  red  bile  and  the 
black  bile  respectively. 

The  functional  ground  for  their  existence  is  the  following  : 
the  black  bile  is  on  the  left  side,  on  account  of  the  food  going 
down  to  the  stomach,  so  that  the  latter  may  digest 2  it  through 
the  fluid  which  comes  to  it  and  the  acidity  of  which  implants  in 
it  the  desire  for  food.  The  function  of  (the  gall-bladder)  which 
is  placed  on  the  right  is  that  when  its  fluid  receives  the  food  it 
may  help  its  digestion  by  its  heat.  As  to  the  blood,  its  function 
is  to  be  sent  from  the  liver  through  the  veins  to  all  the  body,  and 
in  this  way  to  nourish  it  and  refresh  it,  like  air.  The  function 
of  the  phlegm  is  to  moisten  the  windpipe,  so  that  it  may  not 
become  consumed  by  the  heat  that  rises  towards  the  head  ; 
and  also  to  moisten  the  vapours  that  rise  to  the  brain,  so  that  they 
may  not  suffocate  it,  and  the  animal  consciousness  thus  be 
injured,  and  life  itself  perish. 

1  On  this  and  the  following  chapter  cf.  Galen,  Vol.  I,  pp.  278-378. 

2  Read  tishraiw  for  tikraiu). 
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CHAPTER  XX. 

On  the  reason  why  the  red  bile  was  not  placed  in  a  higher  position 
like  fire ,  nor  the  black  bile  in  a  lower  position ,  like  earth ,  nor 
blood  and  phlegm  in  a  middle  position ,  like  air  and  water. 

We  affirm  that  the  elements  differ  from  one  another,  and  that 
when  they  united  with  one  another,  and  became  one  mass, 
every  one  of  them  acted  according  to  its  nature  :  one  of  them 
rose  upwards,  another  sank  downwards,  and  the  two  others 
remained  in  the  middle,  because  of  their  relative  affinity  with 
each  other.  In  this  way,  one  composition  took  place  from  all 
of  them,  but  their  union  with  each  other  was  stronger  in 
the  middle  ;  indeed,  since  the  middle  is  greater  than  the  two 
extremities — more  bulk  having  occurred  there — the  humours 
obtained  more  help  from  each  other  there,  and  made  their  habi¬ 
tation  in  one  place. 

As  to  the  functional  ground  for  their  existence,  it  is  the  fol¬ 
lowing  :  the  middle  parts  are  large,  and  the  outer  parts  are  small  ; 
further,  the  outer  parts  are  divided,  while  the  inner  part  is  united 
and  compact,  and  it  is  there  that  the  inner  organs  were  fittingly 
placed,  in  order  to  feed  all  the  body.  Indeed,  if  the  inner  organs 
had  been  placed  externally,  the  external  part  would  not  have  con- 
98  tained  them,  and  in  this  way  they  would  not  have  given  food  to 
all  the  body  ;  and  even  if  they 1  had  done  so,  it  would  have  been 
in  a  feeble  way,  and  not 2  for  long.  If  the  liver  had  been  placed 
with  the  stomach,  and  the  bile  above  it,  food  would  not  have  been 
digested  ;  and  if  the  spleen  had  been  placed  in  a  lower  position, 
near  the  kidneys,  there  would  have  been  no  desire  for  food.  It 
was  with  wisdom  therefore  that  the  Creator  placed  them  in  this 
middle  position. 

1  Read  the  verb  in  plural. 


2  Insert  the  negative  la. 
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CHAPTER  XXL 

On  the  reason  why  two  movements  were  implanted  in  an  animal ,  one 
of  which  is  perpetual  and  involuntary — and  this  is  the  movement 
of  the  heart  and  of  the  arteries — and  the  other  intermittent  and 
voluntary. 

We  affirm  that  the  functional  cause  for  this  is  the  following  : 
the  heart  is  the  habitation  of  the  animal  spirit,  and  was  placed  in 
the  middle  of  the  body  so  that  it  might  revive  it.  For  this  pur¬ 
pose  it  was  in  need  of  a  perpetual  movement,  to  direct  the  body 
in  life,  lest  life  should  die  out  during  rest.  Lo,  we  see  that  when 
the  heart  is  completely  at  rest,  it  is  a  sign  of  death.  As  to  the 
voluntary  movement,  it  takes  place  in  the  brain,  in  such  a  way 
that  when  the  animal  feels  tired,  it  may  take  a  rest,  lest  by 
perpetual  movement  its  strength  be  weakened,  and  itself  die. 
Indeed,  we  notice  that  when  it  is  extremely  tired,  it  is  in  great 
danger  until  it  rests  ;  and  if  the  movement  of  the  brain  had  been 
perpetual,  together  with  the  movement  of  the  heart,  the  animal 
would  not  have  gone  on  living  even  for  an  hour  because  of  the 
two  exertions  which  it  would  then  have  been  called  upon  to 
make.  It  has  therefore  a  perpetual  movement  so  that  it  may 
live,  and  a  voluntary  movement  so  that  it  may  be  enabled  to 
perform  its  natural  and  necessary  work  in  this  world. 

Further,  if  the  movement  of  the  brain  were  perpetual,  there 
would  have  been  no  beginning  to  those  works  which  by  necessity 
must  come  from  rest  to  movement,  nor  would  there  have  been 
an  end  to  the  works  which  by  necessity  must  come  from  movement 
to  rest.  Indeed,  if  this  were  not  so,  food  would  not  have  been 
prepared,  nor  drinks,  nor  any  other  necessary  act  performed  for 
the  preservation  of  life,  and  the  world  would  have  been  in  vain, 
and  its  present  purpose  brought  to  naught.  It  was  very  fitting, 
therefore,  that  two  movements  were  implanted  in  an  animal. 

As  to  the  elemental  origin  of  the  existence  of  these  two  move¬ 
ments,  it  is  the  following  :  the  arteries  rise  from  the  heart,  and 
the  nerves  from  the  brain,  and  because  the  heart  is  endowed  with 
a  perpetual  and  essential 1  movement,  the  arteries  that  emanate 


1  Lit.  “  pertaining  to  its  essence.’’ 
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from  it  have  also  a  perpetual  movement ;  the  brain,  however, 
having  no  perpetual  movement,  but  only  an  intermittent  one,  the 
nerves  which  have  their  source  in  it  and  emanate  from  it  have 
also  no  perpetual  movement.  This  is  the  reason  why  animals 
have  two  movements,  one  voluntary  and  the  other  involuntary. 


CHAPTER  XXII. 

On  the  reason  why  the  heart  is  the  only  one  of  all  the  parts  of  the 
body  to  have  a  perpetual  and  essential  movement. 

In  the  first  composition,  in  which  the  congealment  of  the  body 
took  place,  after  the  four  humours  came  into  existence  from  the 
four  elements,  and  took  from  those  very  elements  a  matter  through 
which  they  thickened  and  gave  rise  to  the  body,  a  part  of  the 
fiery  element  stirred  and  predominated  in  that  composition,  and 
because  of  its  strength  in  the  middle  it  joined  with  the  heart  and 
endowed  it  with  perpetual  movement.  No  time  intervened 
between  the  coming  into  existence  of  the  humours  and  of  the 
99  bodies,  but  they  came  into  existence  together  in  that  very  same 
composition,  in  the  same  way  as  the  simple  and  compound 
elements  are  simultaneous  and  do  not  precede  one  another  in 
priority  of  time,  but  in  that  of  order  only.  In  our  present  state, 
our  bodies  come  into  existence  from  the  humours  in  time, 
because  the  humours  come  from  bodies,  and  bodies  from  bodies  ; 
but  at  the  beginning  everything  was  still,  as  the  first  cause  ema¬ 
nated  at  that  time  from  the  Maker,  in  whose  nature  there  is 
neither  increase  nor  decrease,  neither  beginning  nor  end.  In  the 
case  (of  bodies)  He  placed  in  them  a  cause,  which  is  the  elements, 
and  this  is  the  reason  why  they  are  naturally  affected  by  increase 
and  decrease.  The  heart,  which  has  perpetual  movement,  came 
into  existence  from  the  fiery  nature  which  predominated  in  it ; 
like  fire,  which  takes  effect  in  wood,  and  is  seen  in  it  with  a  per¬ 
petual  movement.  In  the  case  of  the  wood,  because  the  fire 
takes  hold  of  it  by  accident  only,  it  makes  it  move  like  the  heart, 
to  some  extent  only  ;  but  because  it  was  kneaded  into  the  nature 
of  the  heart,  the  latter  became  endowed  with  a  perpetual  move- 
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ment.  Indeed,  fire  decomposes  and  destroys  the  wood,  but  it 
does  not  give  it  its  nature  ;  but  as  to  the  heart,  it  constitutes  it 
and  gives  it  its  nature.  This  is  the  reason  why  its  shape  is  TTvpaixLs 
which  means  “  fiery.” 

To  follow  up  the  illustration  of  the  fire  :  when  it  mixes  with 
an  object,  it  gives  it  the  semblance  of  a  body  with  perpetual 
movement.  The  reason  for  this  is  that  it  kindles  it  strongly,  and 
in  this  way  it  becomes  endowed  with  perpetual  movement,  by 
the  fire  mixing  with  it  and  being  kneaded  into  it,  until  it  moves 
away  from  it.  When,  however,  it  mixes  only  slightly  with  it,  it 
does  not  move  it  m  the  same  way  as  it  does  when  it  becomes 
very  hot.1  In  this  very  same  way,  because  it  mixed  only  slightly 
with  the  other  organs  (of  the  body)  it  did  not  move  them  ;  but 
as  to  the  heart,  because  it  mixed  with  it  at  the  very  beginning 
with  an  intense  heat,  it  endowed  it,  like  itself,  with  perpetual 
movement.  Although  the  seat  of  the  bile  is  in  the  gall-bladder, 
fire  was  not  kneaded  into  its  nature,  on  account  of  its  dryness  ; 
but  the  high  and  thin  part  of  the  heart  mixed  with  fire  through 
its  humidity. 


CHAPTER  XXIII. 

On  the  reason  why  fire  is  endowed  with  a  perpetual  and  essential 2 
movement ,  while  the  other  elements  have  neither  a  perpetual  nor 
an  essential  movement ,  but  are  moved  by  others. 

We  affirm  that  fire  is  lighter  than  all  the  other  elements 
and  that  its  movement  comes  from  its  very  essence.  Its  light¬ 
ness,  mixed  with  its  great  expansion,  makes  it  rise  above  all 
the  others.  Indeed,  every  one  of  the  elements  obtains  expan¬ 
sion,  more  or  less,  in  the  measure  of  its  lightness,  and  is  heavy 
in  the  measure  of  its  compactness,  and  becomes  all  the  less  amen¬ 
able  to  movement.  Lo,  the  earth,  which  is  more  compact,  and 
the  parts  of  which  are  more  dense  than  all  the  others,  is  by  in¬ 
ference  heavier  than  all  of  them,  and  in  consequence  is  placed 
below  all  of  them,  and  is  more  averse  to  movement.  As  to  water, 

1  Add  here  bah.  2  I  read  yathanai,  as  above  and  below. 
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because  it  is  more  expansive  than  earth,  it  is  lighter  1  than  it, 
and  is  more  amenable  to  movement,  and  this  is  the  reason  why 
it  is  placed  above  the  earth.  The  air,  in  the  same  way,  being 
more  expansive  and  lighter,  is  more  amenable  to  movement,  and 
100  is  placed  above  both  of  them.  Likewise,  because  fire  is  lighter 
than  all  the  other  elements,  it  is  more  expansive  than  all  of  them, 
and  on  account  of  the  intensity  of  the  expansion  which  it  possessed 
in  comparison  with  them,  it  obtained  an  essential  movement, 
and  was  thus  endowed  with  perpetual  movement.  Further, 
there  was  no  other  element  above  it,  to  impede  and  hinder  it, 
in  such  a  way  that  when  that  other  element  conquered  it,  it 
would  be  impeded  m  its  movement,  and  when  it  conquered  that 
other  element,  it  would  set  it  in  motion. 

What  expansion  gave  in  lightness  and  ease  of  movement  to 
one  element  more  than  another,  it  gave  with  an  increasing  strength 
to  fire,  because  of  its  high  position  ;  and  it  thus  possessed,  to 
the  exclusion  of  the  others,  an  essential  movement.  The  other 
elements  brook  changes,  while  fire  never  changes.  Earth  is 
sometimes  hot,  sometimes  cold,  sometimes  dry  and  sometimes 
humid,  and  the  same  thing  happens  to  water  and  air  ;  but  fire 
is  not  sometimes  cold  and  some  other  times  humid.  Because 
the  other  elements  undergo  contrary  states,  through  change, 
they  are  precluded  from  being  endowed  with  an  essential  move¬ 
ment,  but  because  fire  does  not  receive  any  change,  contrary 
states  are  not  found  in  it ;  and  in  this  way  nothing  impedes  its 
moving,  and  it  is  consequently  endowed  with  an  essential  move¬ 
ment.  It  has  the  precedence  over  the  other  elements  in  move¬ 
ment,  in  such  a  way  that  it  became  endowed  with  an  essential 
movement,  for  the  reasons  which  we  have  stated.  The  other 
elements  diminished  in  movement,  inasmuch  as  they  are  moved 
by  another  ;  but  fire  became  endowed  with  perpetual  movement, 
because  it  does  not  exhibit  contrary  qualities,  which  would  im¬ 
pede  it,  as  they  impede  the  other  elements,  which  are  sometimes 
in  movement,  and  some  other  times  not.  This  happens  because 
there  is  no  other  element  above  it  to  impede  it,  as  there  is  in  the 
case  of  the  other  elements. 


1  Read  ftalMin. 
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CHAPTER  XXIV. 

On  the  reason  why  the  brain  is  not 1  endowed  with  a  perpetual 
movement ,  but  experiences  rest  and  stillness. 

We  affirm  that  the  brain,  when  compared  with  the  other 
organs,  is  soft  and  humid.  The  vapours  that  rise  from  the  heart 
mix  with  its  humidity,  heat  it,  and  give  it  a  temperate  constitution, 
in  such  a  way  that  it  becomes  aerial  and  amenable  to  movement, 
like  a  musical  instrument  (opyavov).  Since  the  soul  is  also  con¬ 
tained  in  it,  when  the  body  wishes  to  accomplish  the  functions 
that  belong  to  itself,  and  is  in  need  of  upward,  downward  and 
lateral  movements,  the  soul  conforms  with  the  brain  and,  on 
account  of  its  union  with  it,  makes  use  of  it  as  a  kind  of  musical 
instrument.  In  this  way  the  voluntary  movement  is  strengthened 
by  means  of  the  nerves  that  emanate  from  the  bram  to  the  rest 
of  the  body.  It  has  not  been  endowed  with  a  perpetual  move¬ 
ment,  because  it  received  the  heat  of  its  movement  from  another, 
and  thus  it  does  not  pertain  to  its  essence.2 

We  have  spoken  of  these  two  movements  at  more  length  and 
in  greater  detail  elsewhere.  Here,  because  our  intention  is  to 
write  of  things  in  a  short  way,  we  have  refrained  from  amplifying. 


CHAPTER  XXV. 


On  the  reason  why  all  animals  generally ,  such  as  man ,  ox,  and  horse , 
have  feet  and  hands  3  in  external  positions,  and  why  these  are 
thinner  and  smaller  than  the  trunk • 


We  affirm  that  the  functional  ground  for  the  existence 
of  the  above  is  the  following:  they  are  placed  externally  and  101 
they  are  thin,  so  that  they  may  fulfil  the  needs  of  the  animal. 
The  purpose  of  the  feet  is  to  walk  and  to  bear  the  body  above 
them,  in  order  that  the  principal  organs  may  not  suffer  injury 


1  Add  negative  la. 

3  The  words  “  foot  ”  and  “  hand  ” 
the  leg  and  the  arm  respectively. 


2  Read  yathanai. 

may  apply  in  Syriac  to  the  whole  of 
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from  their  nearness  to  the  earth  ;  and  also  to  carry  them  from 
place  to  place.  If  this  had  not  been  so,  there  would  have  been 
no  movement  from  place  to  place.  The  purpose  of  the  hands  is 
to  do  all  the  acts  that  are  indispensable  to  the  needs  of  the  body, 
such  as  sowing,  reaping,  building,  tool-making,  et  cetera.  If 
the  hands  had  not  been  placed  externally,  they  would  not  have 
caused  movements  in  connection  with  the  things  that  are  useful 
for  the  preservation  of  the  body. 

The  elemental  origin  of  their  existence  is  the  following  :  in 
the  very  first  composition  of  the  body,  a  matter  thickened  in  the 
middle  for  the  purpose  of  the  composition  of  the  body  1  ;  and 
the  two  active  elements,  as  we  said  above,  caused  a  more  powerful 
movement  than  that  of  the  passive  elements.  In  this  way,  length 
predominated  over  width.  The  matter  which  was  in  the  middle, 
and  was  thick,  was  pulled  upwards  and  downwards,  and  its 
thickness  diminished  little  by  little  ;  and  in  the  measure  of  its 
diminution,  the  different  parts  became  thinner  and  smaller. 
This  is  the  reason  why  the  thighs  are  thicker  than  the  shanks, 
et  cetera ,  and  the  upper  arms  than  the  lower  arms,  et  cetera  ; 
and  at  the  end  of  all  came  the  hand  and  its  appendages,  which  are 
still  smaller.  The  same  thing  happened  to  the  feet.  Because 
of  the  small  quantity  of  matter  in  the  hands  and  the  feet,  the  bones 
which  they  contain  became  long,  such  as  those  of  the  shanks, 
thighs  and  arms  ;  but  since  that  matter  weakened  towards  the 
end — because  it  diminished  in  quantity — it  was  divided,  and 
fingers  came  out  of  the  palm  of  the  hand,  and  toes  out  of  the 
mstep  of  the  foot ;  and  when  the  outside  air  met  that  matter, 
it  desiccated  it.  This  is  the  reason  for  the  division  of  thighs, 
shanks  and  toes.  And  because  the  final  and  external  part  became 
more  desiccated,  the  appendages  of  fingers  on  the  hands  and 
toes  on  the  feet  came  into  existence  in  the  final  division.  This 
happens  also  to  the  earth  :  when  its  external  crust  becomes  dry, 
it  gives  rise  to  cracks.  The  palms  and  the  insteps,  however,  were 
not  disjoined,  nor  did  they  remain  separate,  but  joined  the  main 
division,  because  of  some  humidity  that  stood  there. 

1  See  chapter  XX. 
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CHAPTER  XXVI. 

On  the  reason  why  five  fingers  came  into  existence  on  every  hand , 
and  five  toes  on  every  foot,  and  why  the  thumb  and  the  big  toe 
are  thicker  and  larger  than  the  rest . 

The  functional  ground  for  their  existence  is  the  following  : 
they  came  about  in  this  way  m  order  that  they  might  help  one 
another.  Indeed  if  there  had  been  only  one  finger,  it  would 
have  been  very  weak,  and  five  were  thus  needed  in  order  to  assist 
one  another.  Some  of  them  are  long  and  some  others  short, 
and  the  thumb  became  thick  and  short,  in  order  that  it  might  be 
more  powerful  in  comparison  with  the  four  others.  This  is 
the  reason  why  it  is  also  placed  separately.  Indeed  when  the 
four  others  get  hold  of  an  object  their  hold  does  not  become 
strong  until  the  thumb  is  stretched  above  them.  The  root  of 
the  thumb  is  also  thicker  than  the  root  of  each  one  of  the  others, 
in  order  that  it  may  have  power  and  a  strong  grasp.  The  four  102 
others  are  weaker  than  the  thumb,  because  they  are  longer  and 
thinner.  When  a  long  object  contracts  and  becomes  short  and 
broad,  it  becomes  steadier  and  stronger,  and  the  contrary  happens 
in  the  case  of  short  objects  becoming  long.  This  applies  to  the 
four  fingers,  which  are  weaker  than  the  thumb,  because  they  are 
longer  and  thinner.  This  is  especially  the  case  with  the  little 
finger. 

The  middle  fingers  are  longer,  and  the  two  which  are  placed 
on  either  side  of  them  are  shorter,  and  not  so  long,  on  account  of 
the  shape  of  the  palm,  which  is  indeed  deeper  in  the  middle,  and 
its  upper  and  lower  sides  are  higher  and  above  it ;  and  because 
of  their  height  and  the  depth  of  the  middle,  the  middle  fingers 
became  long,  so  that  through  their  length  they  might  reach  the 
end  of  the  deep  part  of  the  palm.  If  this  had  not  been  so,  when 
the  hand  was  closed  there  would  have  been  an  empty  space  in 
the  middle,  and  if  we  had  taken  with  our  hand  an  object  that 
was  either  small  or  liquid,  it  would  have  escaped  from  our  hand  ; 
and  also,  if  we  had  pressed  (the  fingers)  and  they  had  gone  down 
to  the  deep  part,  those  of  them  that  were  on  this  side  and  that 
side  would  have  lifted  up,  and  an  empty  space  would  have  been 
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found  between  them,  and  thus  they  would  not  have  accomplished 
their  work  well.  Galen  spoke  at  great  length  of  the  use  of  the 
fingers  in  his  book  On  the  Function  of  the  Organs.1  As  to  us, 
because  it  is  not  our  intention  to  speak  of  the  function  of  the 
organs,  but  of  the  elemental  origin  of  their  existence,  we  only 
speak  of  them  in  a  cursory  manner. 

The  big  toe  became  also  larger  and  thicker  than  the  other 
toes,  in  order  that  when  walking  on  the  earth  it  might  strengthen 
the  others.  This  is  especially  the  case  when  we  walk  in  mud  or 
in  a  slippery  place.  The  big  toe  then  presses  down  and  becomes 
like  a  peg  to  the  foot. 

We  may  enquire  now  why  hands,  feet,  fingers  and  toes  bend 
inwards  and  not  outwards,  and  can  never  be  bent  backwards. 
If  they  bent  to  both  sides,  their  grasp  would  have  become  weak, 
and  so  the  outward  movement  which  they  possess  united  with  the 
inward  movement,  and  they  became  more  powerful  by  the  com¬ 
bined  strength  of  the  two  movements.  Further,  the  back  part, 
being  devoid  of  fleshy  matter,  and  not  being  hollow,  is  not  useful 
for  grasping  things. 

The  elemental  origin  of  their  existence  is  the  following  : 
there  are  five  elements  in  the  composition  of  man  and  of  the 
animals,  the  fifth  element  being  the  body,  which  is  composed  of 
them.  When  the  middle  part  of  the  body  was  being  completed, 
its  matter  was  pulled  upwards  and  downwards,  and  reached  the 
extremities,  and  gave  rise  to  the  division  of  hands  and  feet ; 
there  each  one  of  the  elements  struggled  to  separate  itself  from 
the  others,  and  in  this  way  the  five-fold  division  of  the  five  powers 
— that  is  to  say  of  the  four  elements  and  of  the  compound  that 
came  out  of  them — took  place.  The  body,  which  is  composed 
of  a  quantity  of  matter  greater  than  that  possessed  by  any  other 
single  element,  perfected  the  thumb,  while  the  four  other  ele¬ 
ments  perfected  the  four  fingers  and  the  four  toes. 

The  big  toe  is  larger,  taller  and  thicker  than  the  other  toes, 
while  the  thumb  is  shorter  than  the  remaining  fingers,  for  the 
103  following  reason  :  the  body  assumed  more  matter  from  the  down¬ 
ward  movement,  on  account  of  the  heaviness  of  matter,  and  the 

1  Doubtless  the  IJepl  XP€ taS‘  r^>v  avOpcbnov  owpiaros  pLoploov.  For 
the  subject  under  consideration,  see  Galen,  Vol.  I,  pp.  133-140,  and  154-166. 
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ease  of  its  movement  downwards  ;  and  in  this  way  it  made  the 
big  toe  longer  and  thicker,  in  the  place  which  is  in  the  front  of 
the  foot  in  an  inward  direction  (with  regard  to  the  trunk).  This 
happened  because  there  was  a  thick  agglomeration  of  matter 
there.  As  to  the  other  toes,  because  of  their  outward  direction, 
and  because  of  the  diminution  of  matter  there,  the  more  they 
became  remote  from  the  big  toe,  the  smaller  and  the  thinner 
they  became,  on  account  of  the  thinness  of  the  matter  there. 

As  to  the  thumb,  because  the  diminution  of  the  matter  that 
collected  in  the  hand  is  even  more  accentuated  than  that  of  the 
matter  collected  in  the  foot,  on  account  of  the  difficulty  of  an 
upward  movement  of  heavy  matter,  and  the  ease  of  rising  of  thin 
matter,  it  did  not  receive  as  much  matter  as  the  big  toe.  The 
reason  why  the  fingers  became  longer  than  the  thumb  and  the 
remaining  four  toes,  is  that  there  was  in  the  hand  more  heat  than 
in  the  foot,  and  it  elongated  the  fingers  more  than  the  toes.  The 
little  finger  and  the  thumb  became  shorter  because  the  heat  in 
their  position  was  smaller  than  the  heat  in  the  middle.  The  little 
finger  is  also  thinner  because  the  matter  at  its  root  is  smaller. 


CHAPTER  XXVII. 

On  the  reason  why  all  the  body  bends  forwards  and  not  backwards. 

The  inner  parts  of  the  body  are  more  humid  than  its  outer 
parts,  and  this  came  about  in  the  following  way  :  the  inner 
organs  are  at  the  front,  and  the  humidity  which  they  possess, 
and  which  passes  through  them,  imparts  to  the  front  parts  greater 
humidity,  as  it  is  near  them  ;  and  this  humidity  moistens  the 
muscles,  the  nerves  and  the  tendons  which  cause  movement. 
As  to  the  back  part,  because  it  is  remote  from  the  humidity  of 
the  inner  organs,  and  is  devoid  of  fleshy  matter — with  the  ex¬ 
ception  of  the  thighs  and  the  calves — it  acquired  a  greater  degree 
of  dryness  ;  and  because  of  the  dryness  which  it  possessed,  it 
did  not  contract  and  bend  backwards  ;  and  because  of  the  excess 
of  dryness  there,  a  tendinous  matter  was  added,  between  muscle 
and  muscle,  which  it  made  still  harder,  so  that  they  might  not 
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add  to  the  bulk  of  the  back.  The  knees,  however,  can  bend 
backwards,  because  humidity  is  greater  in  them  in  their  back 
part  than  in  their  front  part,  as  they  received  the  humidity  found 
in  the  back  of  the  thighs  and  the  back  of  the  calves.  The  reason, 
therefore,  why  they  move  backwards  and  not  forwards  is  because 
the  front  is  devoid  of  humidity.  Another  reason  is  that  the  bone 
of  the  knee  and  the  shm  impede  it  from  bending  forward. 


CHAPTER  XXVIII. 

On  the  reason  why ,  at  the  end  of  the  movement  of  elongation  upwards, 
a  round  head  came  into  existence,  and  at  the  end  of  the  movement 
of  elongation  downwards  our  lower  part  became  long,  and  the 
legs  were  made  like  a  kind  of  triangle. 

The  functional  cause  of  this  is  the  following :  the  head 
became  round  because  in  it  are  found  the  five  senses  1  which 
originate  from  it.  This  is  the  reason  why  this  place  is  in  need 
104  of  more  power  and  help  than  the  rest  of  the  organs  of  the  body  ; 
and  a  round  and  spherical  shape  is  more  powerful  than  the 
other  shapes,  because  all  of  it  constitutes  a  perfect  unity,  and  is 
not,  like  the  other  shapes,  composed  of  parts  which  lean  upon 
one  another,  and  each  of  which  is  in  need  of  the  help  of  its  neigh¬ 
bour.  This  is  the  reason  why  the  other  shapes  are  weaker, 
and  if  the  head  were  composed  of  them,  it  would  have  been  in 
danger,  arising  from  the  movement  of  the  senses  in  it,  lest  its 
composition  should  be  dissolved.  Therefore  the  head  became 
round,  in  order  to  become  the  habitation  of  the  animal  spirit. 
It  became  also  round  so  that  it  might  avoid  all  injuries,  through 
its  circular  shape,  as  it  is  less  easily  touched  by  things.  A  round 
sphere,  when  moving  on  the  earth,  does  not  rise  easily  when 
avoiding  any  shocks  2  (which  it  receives)  from  bodies.  So  far 
as  a  triangle  or  a  tetragon  are  concerned,  when  they  are  moved 
on  the  earth,  they  are  easily  lifted  up,  and  are  easily  pushed  by 
bodies  with  which  they  come  in  contact.  As  to  a  sphere,  because 

1  Read  reghshe.  2  Read  dehaye. 
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of  the  regularity  of  its  surface,  it  suffers  less  shocks.  This  is 
the  reason  why  nobody  makes  an  axle  in  any  other  shape  but 
spherical  :  because  of  its  evenness  it  is  not  easily  hurt. 

Its  elemental  cause  is  the  following  :  among  all  animals,  man 
alone  has  an  upright  stature.  We  will  discuss  the  cause  of  this 
later.  When  he  extended  upwards,  he  stood  upright,  and,  in 
harmony  with  him,  the  matter  which  was  in  the  middle  also 
stood  upwards  ;  and  because  he  did  not  incline  forwards,  back¬ 
wards  or  sideways,  the  head  became  round,  not  leaning  to  any 
special  side.  The  rest  of  the  animals,  however,  such  as  the  horse 
and  the  ox,  since  their  standing  up  was  not  upright,  but  leaned 
forward,  their  head  also  leaned  lengthwise  towards  the  earth, 
where  its  matter  had  leaned. 

This  may  be  explained  in  another  way  :  when  the  body  was 
composed  and  stretched  upwards,  the  air  that  was  contained  in 
the  middle  was  shaken  and  rose  also  upwards,  m  conformity  with 
its  nature,  until  it  reached  the  extremity  of  the  height  (of 
the  body)  ;  but  when  it  was  impeded  there,  and  was  thus  unable 
to  escape,  it  made  a  circular  tour  on  all  sides,  because  of  the  humi¬ 
dity  of  its  parts  and  of  the  fiery  nature  that  it  contained,  and  in 
this  way  it  inflated  that  place,  and  made  the  head  in  the  shape  of 
a  sphere.  The  same  thing  happens  to  rainwater  coming  down 
to  a  place  where  there  is  water.  The  drop  of  ram  goes  down  with 
force  inside  the  water,  and  after  it  has  sunk  down,  the  air  runs  and 
penetrates  after  it ;  and  being  pressed  by  the  weight  of  the  water, 
which  wishes  to  keep  it  inside  itself,  it  runs  and  struggles  to 
go  upwards,  according  to  its  nature,  but  being  impeded  by  the 
water  it  creates  round  bubbles  above  the  water.  The  air  acted 
in  this  same  way  from  the  lower  part  of  the  body  to  its  higher 
part,  and  thus  made  the  head  m  a  spherical  shape.  The  same 
thing  happens  to  the  glass-blowers  :  when  they  blow  a  vessel, 
and  the  air  reaches  the  outer  extremity,  it  is  checked  there,  and 
makes  a  round  sphere.1 

This  may  be  explained  in  yet  another  way  :  the  head  being 
m  a  high  position,  the  air  serves  it  more  than  any  other  organ  of 

1  Curiously  enough  the  same  illustrations  to  prove  the  cause  of  the  roundness 
of  the  head,  taken  from  the  bubbles  caused  by  rain,  and  the  round  spheres  made 
by  glass-blowers,  are  found  in  Fir dausu  l-Hikmat  of  Ibn  Rabban,  p.  45. 
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105  the  body,  and  surrounds  it  from  all  sides  ;  and  because  the  air, 
being  humid,  is  one  whole  in  itself,  and  since  the  particles  of 
humidity  make  a  circular  tour  upon  one  another,  and  have  no 
special  resting-place  in  any  of  their  parts,  the  head  became  spheric. 

The  functional  cause  why  the  feet  became  long  is  the  fol¬ 
lowing  :  the  legs  did  not  become  spherical  in  shape,  because  a 
spherical  shape  is  not  good  for  walking,  as  with  such  a  shape  a 
walking  man  might  fall  here  and  there,  and  the  movement  of 
life  might  then  perish.  (Man)  became  long,  in  the  shape  of  a 
kind  of  triangle,  so  that  he  might  stand  up,  and  be  fixed  on  the 
earth.  The  length  of  the  foot  was  also  made  in  a  forward  direc¬ 
tion,  because  the  movement  of  man  is  forward,  and  in  this  way  the 
foot  props  him  up  when  he  walks,  and  even  when  he  throws  his 
weight  forwards  he  does  not  fall.  When  he  runs  he  leans  towards 
his  forward  length,  and  moves  the  body  and  lifts  it  up  above  1 
the  earth,  while  making  a  forward  effort.  The  heel  was  made  as 
it  is  so  that  the  instep  of  the  foot  might  become  even,  and  so 
that  the  back  part  (of  man)  might  lean  on  it,  as  his  forward  part 
leans  on  the  ball  of  the  foot  and  the  toes.  Indeed,  if  the  heel  of 
the  foot  did  not  hold  and  prop  up  the  body,  when  man  placed 
his  instep  on  the  earth,  he  would  have  leaned  and  fallen  back¬ 
wards.  The  four-footed  animals  did  not  need  this,  because, 
in  the  shock  of  the  forward  movement,  the  hmd  feet  strengthen 
the  fore  feet,  and  the  fore  feet  the  hind  feet,  in  the  same  way 
as  in  man  the  heel  acts  towards  the  ball  of  the  foot,  and  the  ball 
towards  the  heel.  This  is  the  reason  why  the  quadrupeds  are 
not  in  need  of  long  feet.  We  shall  speak  later  of  the  reason  why 
their  feet  are  generally  round.  The  foot  (of  man)  did  not  possess 
length  on  the  right-hand  side,  because  man  has  no  sideways 
movement,  and  has  thus  been  in  no  need  of  strengthening 
himself  on  one  special  side  ;  and  since  the  feet  help  each  other 
in  maintaining  the  right  position,  we  can  easily  stand  on  one  foot 
towards  the  left  or  towards  the  right. 

The  elemental  cause  of  the  legs  is  the  following  :  the  active 
movement  that  went  downwards — because  it  was  caused  by  cold 
— pulled  down  with  it  the  thick  and  earthy  matter  more  than  the 
upward  movement  pulled  it  up,  and  according  to  the  earthy 

1  Read  ‘a/. 
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nature  which  matter  possessed,  it  made  the  legs  in  the  shape  of 
a  kind  of  triangle,  and  long,  because  the  parts  (of  that  matter) 
contracted  to  one  another,  and  man  himself  thus  became  a  true 
triangle  in  relation  to  the  earth.  The  matter  of  the  body  received 
this  shape  naturally,  because  its  parts  contracted  towards  one 
another,  and  created  a  division  in  the  middle  ;  and  the  beginning 
and  the  end  of  the  lines  which  it  possesses  form  a  triangle. 

As  to  fire  and  water,  because  of  their  expansion,  they  did  not 
form  a  triangle  by  their  nature,  because  they  are  one  whole. 
Indeed,  the  upward  movement,  because  of  its  expansion  and  the 
evenness  of  its  parts,  did  not  contract  towards  itself.  In  the  case 
of  the  downward  movement,  however,  after  its  parts  had  run 
one  after  another,  they  divided  themselves  one  from  another, 
solidified  into  angles,  and  so  completed  a  triangle  or  another 
shape. 

The  reason  why  the  finger-tips  are  round,  and  the  fingers 
themselves  straight,  arises  from  the  fact  that  when  an  equili¬ 
brium  was  established  between  the  pressure  (of  the  elements) 
and  the  length  (of  the  matter),  the  movement  of  the  active 
(elements)  predominated  and  made  them  long,  but  when  the 
pressure  reached  the  end  (of  the  matter),  it  was  checked,  and 
caused  a  kind  of  hollowness  at  the  end  of  the  fingers,  where  it 
met  with  air  ;  in  this  way,  according  to  the  evenness  of  the  parts 
of  the  matter,  the  finger-tips  obtained  a  round  form. 


CHAPTER  XXIX. 

On  the  reason  why  nails  came  at  the  end  of  the  fingers  and  toes ,  106 
and  on  their  nature  ;  why  hair  and  pores  came  into  existence 
on  all  the  body  ;  and  why  there  was  an  outer  skin. 

The  functional  ground  for  their  existence  is  the  following  : 
the  nails  came  at  the  end  of  the  fingers  and  toes,  primarily  in 
order  to  assist  the  hands  and  the  feet.  Indeed  these  two  organs 
are  external  ones,  and  satisfy  our  daily  requirements  :  the  hands 
do  all  manual  work,  et  cetera ,  and  the  feet  perform  all  the  move¬ 
ments  of  walking.  In  this  way,  when  they  come  into  contact 
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with  an  outside  body,  the  nails  act  for  the  tips  of  the  fingers  and 
the  toes  like  shields  which  protect  them  from  injuries  that  might 
arise  from  that  body.  They  act  also  like  coverings  to  the  tips  of 
the  fingers  and  the  toes,  and  through  their  hardness  and  rigidity 
they  tie  together  those  tips  so  that  they  may  not  crack  in  coming 
into  contact  with  the  injurious  effect  of  the  air.  They  serve  also 
another  purpose  :  they  scratch  the  dirt  from  the  bodies.  When 
the  pores  are  blocked,  and  a  matter  accumulates  in  the  skin 
which  causes  itching,  the  nails  scratch  the  mouths  of  the  pores 
and  open  them,  and  through  scratching  they  cause  a  heat-giving 
movement  in  that  place,  and  m  this  way  the  accumulated  matter 
is  pushed  outside.  They  serve  also  other  purposes  that  are 
well-known  and  obvious. 

The  hair  of  the  body  is  also  useful  for  the  following  reason  : 
any  waste  matter  which  collects  under  the  skm,  from  the  effect 
of  heat,  is  driven  outside  through  it.  It  serves  also  as  a  covering 
to  the  skin  ;  in  time  of  cold,  it  guards  against  cold,  and  in  time 
of  heat,  it  checks  heat,  so  that  these  may  not  hurt  the  skin  when 
they  come  suddenly  into  contact  with  it.  This  is  especially  the 
case  with  the  head.  The  hair  of  the  head  serves  also  as  an  orna¬ 
ment  and  embellishment,  et  cetera. 

The  elemental  origin  of  the  existence  of  the  skin  is  the  follow¬ 
ing  :  two  kinds  of  additional  matter  accumulate  in  the  bodies 
from  the  digestion  of  food,  one  of  which  is  natural,  and  the  other 
accidental.  The  natural  additional  matter  serves  the  sustenance 
of  the  body,  which  receives  it  for  its  growth  and  development. 
As  to  the  accidental  one,  the  body  ejects  it  outside,  because  it  is 
in  no  need  of  it.  Now  hear  how  both  the  natural  and  the  acci¬ 
dental  additional  matter  originate.  When  there  is  good  digestion 
inside  the  body,  food  reaches  all  the  organs,  so  that  they  may 
take  nourishment  from  it.  They  take  from  it  what  is  suitable  and 
sufficient  for  themselves,  and  assimilate  it.  From  this  emanates 
the  work  that  helps  towards  the  movement  of  the  increase  of 
the  body  from  childhood  to  manhood.  The  matter,  however,  of 
which  they  are  not  in  need,  and  which  is  more  than  enough, 
they  eject  outside,  as  something  superfluous.  The  same  thing 
happens  to  water  that  flows  on  the  earth.  The  earth  first  takes 
from  it  what  it  needs,  and  keeps  it  inside  itself  ;  but  what  it  does 
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not  need,  it  causes  to  overflow  outside.  In  this  same  way,  when 
the  body  receives  the  chyle,  it  takes  from  it  what  it  needs,  and 
ejects  outside  what  it  does  not  need ;  and  this  is  called  107 
superfluity. 

This  quality  is  possessed  by  all  trees  and  animals,  and  by 
everything  that  feeds,  because  when  there  is  a  superabundance  of 
nourishment,  there  are  superfluous  things  of  which  the  body  is 
m  no  need.  Indeed  trees  exude  a  kind  of  moisture,  such  as 
frankincense  and  gum.  Every  organ  also  of  animals  ejects  a 
superfluity  peculiar  to  itself :  the  stomach,  the  stercoral  matter 
that  comes  from  the  first  digestion  ;  the  liver,  those  parts  resulting 
from  the  nourishment  of  the  second  digestion  ;  the  small  ducts,1 
the  digested  matter  which  is  thicker  than  the  above,  and  which 
shows  itself  in  the  urine.  The  same  thing  happens  in  the  fourth 
digestion,  which  resembles  that  of  the  organs,  in  that  m  it  also  a 
superfluity  occurs,  which  is  ejected  by  the  strength  of  the  organs.2 
Indeed  when  these  organs  are  weak,  the  contrary  takes  place,  as 
that  superfluity  remains  in  them,  and  they  become  unhealthy 
from  various  kinds  of  diseases.  As  to  the  superfluity  that  re¬ 
sults  from  the  fourth  digestion,  it  is  more  solid  and  firm,  as 
it  combines  with  its  own  strength  that  of  the  three  other  diges¬ 
tions  ;  and  since  that  superfluity  occurs  in  an  outside  position, 
it  becomes  still  more  solid,  and  acquires  firm  congealment  from 
that  position. 

So  far  as  the  hair  is  concerned,  it  has  its  origin  m  the  humidity 
which  was  ejected  towards  the  skin,  and  warmed  by  the  heat  which 
evaporates  from  the  inner  to  the  outer  organs.  That  heat  ejected 
from  it  the  thin  and  dilative  humidity,  and  then  its  different 
parts  contracted  and  solidified  into  the  skin.  These  same  parts 
received  then,  little  by  little,  appendages,  which  grew  and 
elongated  as  they  came  out  of  the  pores,  and  became  thin  in 
proportion  to  their  bulk. 

As  to  the  pores,  they  occurred  in  the  first  composition  and 
congealment  of  the  body  m  the  following  manner  :  when  the 

1  Lit.  “  veins,”  fibrous  roots. 

“  This  fourth  digestion  spoken  of  by  the  author  relates  to  the  superfluity 
ejected  by  every  part  of  the  body,  after  its  nourishment  through  the  first, 
second  and  third  digestions.  This  superfluity,  not  being  essential  to  the 
existence  of  life,  is  called  “  accidental 
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parts  of  the  body  contracted  to  one  another,  the  air  was  pressed 
by  these  parts  which  were  coming  together,  and  it  leapt 1  from 
among  them  outside  ;  and  in  its  passage  it  made  small  apertures 
in  the  body  of  the  skin.  The  inner  pores  are  also  caused  m  this 
same  way. 

As  to  the  nails,  they  came  from  the  superfluity  in  the  bones, 
tendons  and  nerves,  when  this  superfluity  was  ejected  towards 
the  finger-tips.  Indeed,  because  of  the  nearness  to  that  place 
of  the  end  of  the  bones  that  are  there,  these  nails  possess  a  kind 
of  solidity  and  humidity  like  bones,  and  insensitiveness  like 
tendons,  and  thus  resemble  the  nerves,  the  bones  and  the  tendons. 
They  are  white  in  colour,  like  bones,  but  so  that  they  may  not  be 
broken  like  them,  they  are  malleable  because  of  their  humidity 
resembling  that  of  the  nerves  and  the  tendons  ;  and  they  do 
not  possess  any  sensibility,  on  account  of  the  bony  nature  which 
predominated  in  them,  and  also  because  they  were  superfluities, 
which  had  not  obtained  sufficient  firmness  in  the  congealment  of 
the  fourth  2  digestion.  In  the  same  way,  hair  does  not  possess 
sensibility,  because  of  the  superfluous  character  of  the  humidity 
that  was  exuded. 

The  skm  came  into  existence  in  an  outside  position  because, 
when  the  humidity  of  the  outside  position  met  the  air,  the  latter 
destroyed  the  thinness  which  it  possessed,  and  it  thickened  ; 
and  as  a  result  its  parts  came  together,  solidified,  and  became 
108  skm.  The  same  thing  happens  when  we  cook  grains  of  wheat, 
or  other  things  :  after  they  have  dissolved  and  become  chyle, 
if  we  leave  them  a  short  time  exposed  to  air  in  a  vessel  or  plate, 
the  humidity  rises  above  them  and  forms  a  skin  in  an  outside 
position,  in  such  a  way  that  we  can  take  it  with  our  hands. 

1  Read  the  verb  in  sing. 

2  Add  a  Dalath  at  the  beginning.  About  this  digestion  see  above. 
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CHAPTER  XXX. 

On  the  reason  why  the  body  receives  little  by  little  quantitative 
growth  and  development,  till  about  the  age  of  thirty  years, 
after  which  it  remains  in  the  same  quantity  without  any  develop¬ 
ment  till  the  end,  and  none  of  its  organs  receives  any  develop¬ 
ment  ;  while  the  hair  and  the  nails  receive  development  till 
the  end. 

We  affirm  that  man  undergoes  four  stages.  The  first  is  that 
of  childhood,  which  is  hot  and  humid.1 

Why  did  this  first  stage  become  hot  and  humid  ? 

When  the  first  movement  of  the  four  elements  occurred,  in 
the  first  composition  and  congealment  of  the  bodies,  those  among 
the  elements  which  possessed  expansion  were  lighter  ;  and  these 
are  heat  and  humidity.  They  leapt  to  an  upper  position,  and 
by  their  lightness  overcame  the  dry  and  cold  elements,  because 
the  parts  of  the  latter  contracted  inwardly.  This  explains  also 
why  these  became  heavy.  As  it  happens  in  the  case  of  two 
runners,  that  the  lighter  of  them  outruns  the  heavier,  according 
to  the  very  nature  and  working  of  things,  so  it  happened  in  the 
case  of  the  elements,  in  their  running  through  the  bodies.  The 
hot  and  the  humid  outran  the  cold  and  the  dry,  and  obtained 
victory  over  them  at  the  very  beginning  of  the  first  composition. 
The  first  stage  became  therefore  hot  and  humid,  and  consequently 
it  frisks  2  and  gambols  hither  and  thither  in  a  more  accentuated 
manner ;  and  on  account  of  the  dilative  quality  of  humidity  and 
heat  which  predominated,  their  parts  expanded  outwards,  and  con¬ 
sequently  that  stage  became  more  amenable  to  nourishment  and 
to  digestion.  Indeed,  the  same  thing  happened  here  as  that  which 
happens  with  matter,  which,  the  more  humid  it  is,  the  more  readily 
it  receives  increase,  imprints  and  shapes. 

When  dryness  fought  the  humidity,  and  cold  the  heat  that 
were  in  the  body,  it  first  happened  that  dryness  overcame  humidity 
a  little  before  cold  overcame  heat.3  Because  the  former  are 

1  This  seems  to  be  irreconcilable  with  the  author’s  statement  below  (Discourse 
II,  ch.  5-6)  that  the  age  of  childhood  is  cold  and  humid,  and  that  of  youth  hot 
and  humid.  2  Read  daisa. 

3  Text  “  heat  overcame  cold,”  but  see  below. 
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passive  elements,  the  end  of  their  fight  must  have  taken  place  first, 
and  m  this  way  the  stage  of  youth,  which  is  hot  and  dry,  came 
into  existence.  This  stage  received  also  quantitative  increase, 
because  of  the  excess  of  the  expansion  of  heat.  Indeed,  this 
stage  receives  all  the  increases  that  take  place  through  expansion, 
not,  however,  in  the  same  way  as  the  stage  of  childhood,  since 
the  latter  possesses  the  expansion  of  humidity  and  heat  combined. 

Further,  when  cold  fought  heat  and  overcame  it  little  by 
little,  the  stage  of  manhood,  which  is  cold  and  dry,  came  into 
existence.1  When  cold  and  dryness  predominate,  the  body 
does  not  receive  increase  and  growth,  because  of  the  contraction 
in  the  parts  of  the  former,  and  the  body  remains  m  a  permanent 
state  till  the  end. 

As  to  the  nails  and  hair,  they  did  not  come  into  existence  for 
the  purpose  of  the  composition  of  the  body,  but  they  are  (of 
the  matter  that  was)  ejected  outside.2  Indeed,  from  beginning 
to  end  (of  a  man’s  life)  they  are  pressed  outside,  and  flow 
109  and  emanate  from  that  accidental  superfluity  which  is  not  essential 
to  any  one  of  the  stages,  as  the  natural  superfluity  is.  The  former 
superfluity  assumes  its  natural  and  final  limit  in  the  (different) 
stages,  but  does  not  impart  any  increase  (to  the  body),  while 
the  latter  possesses  usefulness  and  purpose,  and  has  no  limit 
assigned  to  it. 

The  functional  ground  for  their  existence  is  the  following  : 
the  body  possesses  a  beginning  and  an  end,  increase  and  decrease. 
This  is  the  reason  why  it  grows  until  it  reaches  manhood,  and 
diminishes  until  it  reaches  old  age.  If  it  had  received  increase 
continually,  there  would  have  been  no  end  to  its  growth,  and 
in  this  case  it  would  not  have  grown  old,  but  would  have  become 
immortal. 

1  C/.  Aristotle  (De  Longitudine  et  Brevitate  Vitae ,  ch.  4)  who  states  that  old 
age  is  cold  and  dry. 

2  See  the  preceding  chapter. 
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CHAPTER  XXXI. 

On  the  reason  why  in  the  first  congealment  and  composition  of  the 
bodies  of  animals,  a  perfect  composition  took  place  consisting  of 
a  complete  state  of  humours  and  organs,  while  now  things  do 
not  happen  in  this  way,  but  an  animal  comes  little  by  little  to 
formation,  birth  and  defined  stature . 

We  affirm  that  there  are  two  causes  in  the  composition  of 
animals  ;  one  of  them  emanates  from  the  Creator,  and  the  other 
from  the  elements  and  the  parents.  The  one  that  emanates 
from  the  Creator  does  not  brook  change  or  decrease,  on  account 
of  His  strength.  Indeed  there  is  nothing  antagonistic  in  His 
nature  that  would  impede  or  check  1  Him  when  He  wishes  to 
make  something  ;  nor  does  He  do  anything  by  degrees.  As  to 
the  parents  and  the  elements,  because  of  their  weakness  and  the 
antagonistic  forces  which  they  possess  and  which  impede  them, 
they  complete  their  work  by  degrees.  It  is  m  the  latter  way  that 
all  the  created  movements,  whether  celestial  or  terrestrial,  act. 
In  the  case  of  our  adorable  God,  things  come  into  existence  con¬ 
comitantly  with  His  wish,  and  there  is  with  Him  no  time  which 
can  be  called  first  or  last.  He,  therefore,  completed  the  first 
man  without  any  diminution,  at  the  same  time  that  He  made 
him.  In  this  way  He  made  also  all  that  He  created.  We  accept 
by  faith — and  we  do  not  doubt  it — that  He  finished  all  His  works 
in  six  days,  but  (we  must  assume)  that  He  did  so  because  of  the 
weakness  of  our  nature,  wishing  to  lead  us  up  gradually  to  the 
things  which  He  made,  by  means  of  things  which  resemble  our 
own  works,  which  are  accomplished  little  by  little,  and  in  well- 
defined  days. 

There  are  many  things  in  the  body  which  we  have  left  un¬ 
explained,  so  that  our  discourse  may  not  be  too  long,  (but  we 
shall  speak  shortly  of  the  emotions),  and  if  all  rational  natures 
accept  as  an  axiom  the  principle  which  we  have  given  concerning 
the  effects  of  the  elements,  they  will  find  m  it  the  movements 
which  give  rise  to  these  emotions. 

We  will  write  now  on  the  composition  of  these  different 


1  Read  wampakkar- 
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emotions,  such  as  anger,  pain,  fear,  et  cetera ,  which  emanate 
from  the  bodies  of  animals  through  the  movements  of  the  elements. 
We  will  show  that  these  (emotions)  fall  within  the  definitions 
(of  the  elements).  Indeed  anger  consists  m  an  outward  movement 
of  the  body  wishing  to  avenge  itself  on  a  thing  that  is  harmful  to 
it,  through  the  movement  of  the  hot  and  dry  elements  which  are 
in  the  body.  As  to  fear,  it  consists  in  an  inward  movement  of 
the  body  dreading  what  is  harmful  to  it  and  fleeing  from  it,  so 
that  it  may  protect  itself  from  injury  by  means  of  the  cold  or 
110  dry  elements.  Pain  consists  in  an  inward  contraction  of  the 
body  unable  to  fulfil  its  desire.  Courage  1  consists  in  an  outward 
movement  of  the  body  of  the  animal  when  not  thwarted,  and 
not  hesitating  in  its  desire  to  check  what  is  harmful  to  it.  Joy 
consists  in  the  kindling  of  the  natural  heat  and  humidity  of  the 
body  of  the  animal  after  it  has  fulfilled  its  wish  or  obtained  some 
gam  for  itself  2  or  escaped  injuries.  Desire  consists  m  a  move¬ 
ment  of  the  body  wishing  to  satisfy  its  wants,  or  to  rid  itself  of 
unnecessary  things,  or  to  accomplish  the  things  which  it  pleases. 
Weeping  consists  in  an  inward  contraction  of  the  body  of  the 
animal  by  means  of  cold  and  dryness,  and  in  the  union  of  these  with 
the  heat  and  humidity  that  are  found  inside,  and  their  rising 
through  evaporation  towards  the  head,  and  then  their  flowing 
out  through  the  eyes.  Generosity  consists  in  the  desire  of  a 
man  wishing  to  give  his  possessions  to  others  with  joy  ;  while 
avarice  or  greed  consists  in  the  desire  of  a  man  wishing  to  take 
the  things  that  belong  to  others,  and  withhold  his  own.  Shame 
consists  in  an  inward  contraction  of  the  body  when  a  man  is 
rebuked,  or  is  seen  doing  things  which  are  not  lawful ;  and 
obstinacy  consists  in  his  scorning  of  rebuke,  his  recalcitrance  to 
good  things,  and  his  transgression  of  duty.  All  these  things 
take  place  when  increase  or  decrease  occurs  in  the  movement  of 
each  one  of  the  elements,  according  to  the  outside  occurrences 
which  move  them.  If,  however,  we  were  to  speak  of  all  the  effects 
caused  by  them,  our  speech  would  be  drawn  out  endlessly. 

1  Read  lebibutha.  2  Read  d-hawain. 
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CHAPTER  XXXII. 

On  the  reason  why  all  animals  when  in  pain  experience  an  inward 
contraction  only,  while  man  alone  weeps. 

We  affirm  that  this  happens  to  man  through  two  causes,  one 
of  which  arises  from  his  form,  and  the  other  from  the  super¬ 
fluous  matter.1  So  far  as  form  is  concerned,  man  is  the  only 
animal  to  possess  an  upright  posture ;  and  when  heat  and 
humidity  collect  internally,  heat  flees,  in  conjunction  with 
humidity,  from  all  sides  of  the  body,  and  rises  upwards,  ac¬ 
cording  to  its  nature,  until  it  reaches  the  head  ;  and  since  it 
can  obtain  no  outlet  m  that  place,  on  account  of  the  cranium  and 
of  the  contraction  that  takes  place  there  with  all  the  body,  it 
becomes  compressed,  and  finding  no  other  outlet  for  the  compres¬ 
sion  that  it  is  experiencing  than  that  of  the  path  of  the  factors  of 
sight,  which  are  in  the  direction  of  the  eyes,  it  follows  them,  and 
issues  out  of  the  eyes  ;  and  it  is  then  called  tears. 

As  to  the  irrational  animals,  because  their  forms  are  not 
upright,  but  their  length  stretches  along  the  earth,  when  the 
hot  humidity  which  is  m  them  is  compressed,  it  does  not  rise 
to  the  head,  but  expands  through  all  the  body,  and  spreads  in 
equal  quantities  throughout  all  the  organs  ,*  and  thus,  not  having 
a  thick  accumulation  m  the  head,  it  does  not  cause  any  tears, 
and  consequently  no  weeping  takes  place. 

So  far  as  the  second  cause,  that  of  the  superfluous  matter  is 
concerned,  it  acts  in  this  way  :  man  makes  use  of  numerous  and 
different  kinds  of  food,  and  also  of  many  varieties  of  wines  and  of 
the  moist  food  of  vegetables  and  fruits,  of  which  other  animals  !  1 1 
do  not  make  use.  On  account  of  the  above  superfluous  matter 
a  kind  of  heat-humidity  that  is  dilative,  thm  and  amenable  to 
movement,  is  produced  inside  him,  and  when  this  is  pressed 
by  the  contracting  effect  of  the  inward  movement  towards  the 
body,  which  emanates  from  cold  and  dryness,  it  readily  rises  up 
towards  the  head. 

Why  does  that  (hot)  humidity  flow  through  the  aperture  of 
the  eyes,  and  not  through  the  aperture  of  the  ears,  mouth  or 

1  Lit.  “  increase  of  superfluity”.  See  above  Chapters  XXIX,  XXX. 
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nose?  We  answer  that  from  the  first  composition,  humidity 
went  out  of  the  head  through  the  nerves,  to  the  eyes,  because  of 
the  affinity  which  the  same  humidity  which  rose  (from  the  body) 
had  with  the  natural  humidity  (of  the  eyes).  Further,  it  strove 
to  flow  towards  the  eyes,  from  the  fact  that  the  eyes  are  hotter 
than  the  ears,  the  mouth  and  the  nose.  Indeed  in  our  classi¬ 
fication  we  call  heat  a  hot  and  bright  element,  and  it  is  through 
its  light  that  the  eyes  see.  That  humidity,  therefore,  flows  only 
towards  the  eyes.  The  thick  part  of  it  flows  towards  the  mouth 
and  the  nose,  and  comes  out  in  the  form  of  mucus  and  spittle, 
and  the  thin  part  of  it  comes  towards  the  eyes,  and  never  towards 
the  ears,  because  of  the  cold  and  dry  humour  that  the  latter 
possess,  since  humidity  flees  from  these  antagonistic  elements. 

Tears  became  salty,  because  of  the  humidity  that  was  parched 
by  heat  at  the  time  when  it  was  imprisoned 1  inside  and 
compressed. 

Why  do  some  people,  while  weeping,  sob,  and  some  others 
make  a  loud  laughing  noise  ?  We  answer  :  when  pain  is  accen¬ 
tuated  by  cold-dryness,  this  compresses  humidity-heat  inside, 
and  some  of  the  latter  rises  up,  through  evaporation,  towards 
the  head  ;  but  owing  to  its  great  quantity,  all  of  it  is  unable 
to  escape  through  the  eye  or  through  regular  breathing,  and 
people  are  obliged  to  eject  it  by  violent  breathing.  This  is 
the  reason  why  they  sob  and  make  a  noise.  When,  however, 
that  heat  is  extremely  powerful  and  sharp,  and  that  humidity  is 
thick  and  cannot  easily  escape,  they  experience  a  loud  laughing 
noise  and  shaking  of  the  head  and  of  the  feet,  so  that  the  humidity 
may  escape  through  the  mouth,  the  nose,  the  eyes,  and  the  pores 
of  all  the  body  ;  sobbing  and  crying  aloud  occur  together  with 
the  above  laughing  noise,  especially  among  people  with  a  hot 
temperament,  because  heat  and  humidity  predominate  in  them, 
and  they  make  a  kind  of  seething  noise,  as  does  water  when  unable 
to  escape  from  a  well-constructed  and  well-closed  pot. 


1  Read  ithhabshath. 
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CHAPTER  XXXIII. 

On  the  laughter  1  and  cry  et  cetera  2  of  each  one  of  the  animal 
species ,  and  how  they  come  into  existence  from  the  elements. 

We  must  write  at  some  length  about  the  laughter  of  man, 
his  sense  of  shame,  his  pride,  his  sleep,  and  his  hatred  ;  and 
about  the  neighing  of  the  horse,  the  barking  of  the  dog,  and  other 
distinctive  characteristics  that  accompany  each  species  of  animals. 

It  has  been  said  by  the  ancients  that  laughter  is  a  character¬ 
istic  exclusive  to  man,  as  neighing  is  to  the  horse,  and  that  each  112 
animal  species  possesses  a  distinctive  characteristic  of  its  own. 
Although  these  are  exclusive  characteristics,  yet  in  the  state  in 
which  they  are  found  m  each  species,  they  necessarily  emanated 
from  the  same  elements.  As  witness  to  our  assertion  is  laughter 
in  man,  which  is  accomplished  through  the  seething  of  the  body, 
and  (causes)  joy,  happiness  and  suffusion  of  the  cheeks.  In  the 
same  way  the  neighing  of  the  horse,  with  its  concomitant  heat 
and  seething,  denotes  its  provenance  from  the  elements. 

How  do  anger,  passion  and  similar  emotions  belong  gener¬ 
ally  to  man,  horse,  dog,  and  other  animals,  while  the  elements 
which  cause  these  emotions  have  no  exclusive  peculiarity  of 
this  kind  ? 

We  have  shown  above  that  the  elements  possessed  seven 
movements  in  this  world — upward,  downward,  to  the  right, 
to  the  left,  forward,  backward,  and  circular.  Six  of  these  move¬ 
ments  that  is  to  say,  the  straight  movements — predominated, 
some  through  heat,  some  through  cold,  et  cetera ,  and  caused 
anger,  passion,  pain,  fear,  together  with  other  emotions.  Here 
we  shall  speak  of  their  predominance  in  different  circumstances 
and  of  how  the  circular  movement,  even  though  its  circum¬ 
ference  may  be  increased  or  decreased,  does  not  receive  in  its 
parts  a  change  or  deviation,  but  even  when  it  is  increased  or 
decreased  its  movement  is  circular,  and  its  parts  do  not  undergo 
any  change  as  those  of  the  straight  movement  do.  Indeed,  when, 
according  to  this  (straight  movement),  we  bend  3  and  incline  to 

1  Read  guhka.  2  Change  the  first  Dalath  into  Wdu. 

3  Text  adds  here  “  forward.” 


62 


BOOK  OF  TREASURES 


the  right  side,  the  movement  to  the  left  side  is  brought  about, 
and  when  we  incline  to  the  left,  the  movement  to  the  right  side 
is  brought  about,  and  when  backwards,  the  forward  one  is  brought 
about,  and  when  forwards,  the  backward  one  is  brought  about. 
The  circular  movement,  however,  has  none  of  this,  and  if  any 
one  element  had  predominated  m  it,  it  would  have  obtained  a 
straight  movement,  and  all  its  sections  would  have  altered. 
This  is  the  reason  why  through  the  balance  existing  in  them 
these  sections  have  a  kind  of  peculiar  working,  which  does  not 
resemble  that  of  any  predominating  single  element.  This 
working  is  called  exclusive,  not  because  of  heat  which  pre¬ 
dominates,  nor  is  it  accomplished  through  a  predominating 
humidity,  cold  or  dryness,  but  by  the  equal  participation  of 
their  parts.  This  equality  between  the  parts  gave  rise  to  distinct 
characteristics.  In  the  same  way  as  a  circle  possesses  a  movement 
which  is  distinguished  from  the  straight  movments,  so  it  possesses 
a  distinct  and  exclusive  characteristic  which  is  different  from 
the  characteristics  of  the  other  (movements). 

What  is  the  reason  that  man,  horse,  et  cetera ,  have  not  the 
same  characterises,  while  the  circular  movement  is  equally 
balanced  in  them  ?  We  answer  that  each  species  possesses  a 
greater  or  less  proportion  1  of  the  elements.  If  this  were  not 
so,  all  the  species  would  have  had  one  form,  one  shape  and  one 
temperament  ;  but  since  they  are  different  from  one  another, 
this  difference  emanates  from  the  fact  that  they  have  a  greater  or 
a  less  proportion  (of  the  elements)  in  a  way  that  is  peculiar  to 
them,  and  which  cannot  be  separated  from  them.2  The  different 
species  came  into  existence  in  accordance  with  the  quantity 
of  those  proportions,  and  the  circular  movement  came  also  in 
13  this  way  to  each  species.  Indeed  we  see  that  the  more  the  parts 
of  the  bodies  of  a  species  are  even,  the  more  even  also  is  the 
circular  movement  in  it,  and  the  less  its  parts  are  even,  the  less 
even  is  the  circular  movement  in  it,  and  when  it  is  of  a  moderate 
evenness,  the  circular  movement  in  it  is  also  of  a  moderate 
evenness.  Through  this  decrease  and  increase  (of  the  elements), 

1  Lit.  “  some  increase  and  decrease.” 

2  Or  “  which  is  similar  to  that  found  in  individua  when  compared  with  one 
another.” 
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the  species  are  differentiated  from  one  another,  and  the  variations 
in  their  circular  movement  are  in  the  measure  of  the  variations 
of  the  quantity  which  they  take  from  the  elements.  Although, 
therefore,  the  circular  movement  is  common  to  all — I  think 
even  to  the  first  species — yet  because  of  the  degrees  of  the  pro¬ 
portions  of  their  borrowings  from  the  elements,  each  one  of 
them  acquired  a  distinctive  peculiarity  which  does  not  resemble 
that  of  another,  in  spite  of  the  fact  that  they  obtained  this  working 
from  one  balanced  circular  movement. 

The  above  applies  also  to  the  medicinal  herbs,  and  even  to 
the  stones,  in  their  relative  borrowings  from  the  elements. 
Indeed  some  of  the  medicinal  herbs  cool,  some  of  them  heat, 
some  of  them  moisten,  and  some  of  them  desiccate.  This 
characteristic  is  possessed  by  each  one  of  them  in  a  distinctive 
way,  according  to  the  measure  of  the  power  1  (of  the  elements) 
which  it  possesses.  The  cold  and  dry  ones  among  them 
astringe  and  bind  bodies,  and  the  hot  and  humid  ones  loosen 
and  expand  bodies.  This  is  the  reason  for  the  medicinal 
mixtures.  The  cold,  dry  and  contracting  medicines  astringe  the 
stomach,  and  the  hot  and  humid  ones  loosen  it.  Contrary 
to  this  rule,  however,  some  medicinal  herbs,  although  cold  and 
dry,  loosen  the  stomach,  like  chebules  ;  and  some  others,  al¬ 
though  hot  and  dry,  also  loosen  the  stomach,  like  spurge 
(evcffopfiiov)  2  and  scammony  (dKa^covla).  Some  others  are  cold 
and  humid,  and  cause  vomiting,  such  as  the  seed  of  atriplex 
hortensis ,  and  some  others  are  hot  and  dry,  but  are  vomitive 
and  astringent,  such  as  cummin  ;  and  yet  others  are  hot  and 
dry,  but  neither  loosen  the  stomach  nor  bind  it. 

What  is  the  reason  for  all  these  different  effects  while  the 
moving  power  is  one  ?  We  answer  that  chebules,  through 
their  coldness  and  dryness,  astringe,  press  and  move  the 
stomach.  They  do  this  when  they  reach  the  dilative  and  humoral 
humidity  which  is  found  in  the  stomach,3  which  they  compress 


1  The  words  “  power  ”  and  “  agent  ”  as  used  in  this  chapter  refer  to  the 
four  simple  elements.  Further,  the  words  4  active  power  ”  and  **  passive  power  ” 
refer  to  the  active  and  passive  elements  respectively.  C/.  Aristotle,  De  Generatione 
et  Corruptione,  Book  I,  ch.  6,  etc. 

2  Change  the  Kaph  into  Baith  in  the  text.  3  Read  istumka. 
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and  force  down.  Pomegranate  peels,  gall-nuts,  and  the  rest, 
do  not  act  in  this  way,  although  their  coldness  and  dryness  is 
very  strong,  and  they  are  powerful  astringents.  The  reason  for 
this  is  that  chebules  contain  some  active  and  thin  power  of  cold, 
and  through  the  thin  parts  which  it  contains,  it  presses  downwards, 
according  to  its  nature  ;  a  thing  that  is  not  found  in  gall-nuts, 
pomegranate  peels  and  the  rest.  As  to  pomegranate  peels, 
they  contain  more  of  the  thick  parts  which  come  from  the  passive 
powers  than  do  chebules,  and  possess  also  very  few  parts  of  the 
active  powers.  This  is  the  reason  why  chebules  loosen  the 
stomach,  while  the  others  do  not.  As  to  scammony  and  spurge, 
and  other  herbs  which  resemble  them,  they  are  hot,  and  emit 
milky  juices,  but  in  their  power  they  are  dry,  because  the  air  has 
ejected  from  them  the  thin  and  humid  parts.  They  do,  however, 
contain  a  thin  and  cleansing  power,  due  to  1  some  thin  parts 
of  the  hot  agent  (which  they  contain).  This  is  the  reason  why, 
when  they  reach  the  body,  they  sink  down  through  their  thinness, 
114  and  do  not  press,  but  cleanse  and  purify  the  red  bile,  which 
resembles  them  by  its  thinness  ;  and  when  they  cleanse,  because 
of  the  humidity  that  is  imprisoned  with  the  red  bile,  this 
humidity  goes  down,  and  is  evacuated.2  As  to  colocynth,  it 
is  hot  and  dry,  and  its  parts  are  thicker  than  those  of  scammony. 
The  latter  has  milky  parts,  while  the  former  is  hard  and  thick. 
This  is  the  reason  why,  when  it  penetrates  into  the  body,  the 
bile,  which  possesses  thm  parts,  opposes  it  on  account  of  its 
thick  parts,  and  does  not  give  it  opportunity  for  purgation. 
When,  however,  it  meets  with  something  the  parts  of  which  are 
similar  to  its  own  in  thickness  and  in  colour,  that  is  to  say,  phlegm, 
it  mixes  with  it  through  its  thickness,  and  moves  it  through  the 
sharpness  that  it  possesses  from  its  heat.  It  scrapes  it,  and  then, 
after  it  has  been  separated  from  the  organs,  it  sinks  down,  accord¬ 
ing  to  its  nature,  while  accompanied  by  its  power. 

The  reason  why  black  hellebore,  and  herbs  which  resemble 
it,  purge  especially  the  black  bile,  is  the  following  :  this  plant 
contains  an  active  power  with  its  dryness  and  thickness  even 
more  than  colocynth ;  that  this  is  more  watery  than  black  helle¬ 
bore  its  very  composition  testifies ;  and  when  an  object  meets 

2  Read  mithnaphsa. 


1  Lit.  “  and  also.” 
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another  object  which  is  affinitive,  it  evacuates  it.  We  have  already 
said  that  theie  are  in  the  active  (elements)  thinner,  sharper  and 
more  mordant  parts,  which  cause  the  movement  of  purgation. 
Peppercorns  and  ginger,  however,  in  spite  of  being  hot  and  dry, 
do  not  loosen,  as  scammony  and  the  rest  do.  There  are  two 
reasons  which  account  for  this,  the  first  of  which  is  the  one  ex¬ 
plained  above,  which  deals  with  hard  and  thick  parts.  The  second 
is  that  although  they  contain  more  active  powers  that  are  thin 
than  passive  ones,  yet  they  do  not  grip  the  stomach,  nor  do  they 
loosen  it,  because  they  have  only  a  medium  strength,  both  in 
their  activity  and  passivity. 

Why  do  some  hot  medicinal  herbs  cause  the  upward  movement 
of  vomiting,  and  why  is  the  same  thing  also  done  by  some  cold 
medicinal  herbs,  while  some  hot  and  some  cold  ones  cause  a 
downward  movement  through  the  anus  ?  We  answer  that  both 
those  which  move  upwards  and  those  which  move  downwards 
do  this  according  to  the  active  powers  and  the  thin  parts  which 
predominate  in  them,  whether  they  are  hot  or  cold.  They  do 
not  move  upwards  except  when  the  passive  powers  predominate 
in  them  more  than  the  active  ones.  Indeed,  some  of  them 
contain  more  active  powers  and  some  of  them  less  ;  those  of 
them  that  contain  more  active  powers  have  a  stronger  movement, 
and  those  that  contain  less  have  a  weaker  movement.  This  is 
the  reason  why,  when  they  are  drunk,  and  go  down  to  the  stomach, 
they  become  its  1  enemies,  and  fight  against  it,  and  those  of 
them  that  are  stronger  in  the  active  power  win  a  victory  over  the 
power  of  resistance  of  the  stomach,  which  weakens  ;  and  then 
they  cause  a  downward  and  cleansing  movement ;  and  those 
of  them  that  are  weak  in  active  power,  when  they  go  down  to  the 
stomach  fight  against  it,  and  the  power  of  resistance  of  the 
stomach  prevails,  and  it  repels  them  backwards  ;  and  in  the  fight 
that  ensues  they  get  hold  of  the  matter  (found  in  the  stomach) 
and  seize  it ;  and  after  they  have  been  repelled,  they  drag  that 
matter  with  them  upwards.  An  illustration  of  this  may  be  found 
in  a  house  which  has  two  doors.  When  the  enemy  enters  through  \ 
one  door,  if  the  owner  of  the  house  happens  to  meet  him,  he 
will  repel  him  backwards,  if  he  is  stronger,  but  if  he  is  weaker, 

1  Text  “  their.” 

5 


66 


BOOK  OF  TREASURES 


the  enemy  will  prevail  against  him  and  will  take  with  his  own 
hands  from  here  and  there  any  of  the  possessions  of  the  owner 
of  the  house  that  he  can  find,  and  will  then  jump  and  go  out 
of  the  next  door,  because  of  his  strength.  In  this  same  way, 
when  medicines  enter  through  the  mouth,  which  is  the  door 
of  the  body,  into  the  stomach,  if  the  latter  is  more  powerful 
it  will  repel  them  backwards,  but  if  it  is  weak  they  will  cause 
a  movement  downwards. 

There  is  sometimes  a  voluntary  vomiting,  and  sometimes  a 
compulsory  one.  The  reason  for  the  latter  is  that  when  food  or 
drugs  enter  the  stomach,  they  fight  against  one  another,  like 
enemies,  and  the  stomach  repels  them,  either  because  they  are 
too  heavy  for  it,  on  account  of  their  great  quantity,  or  because 
of  their  non-fitness ;  and  in  this  way  compulsory  vomiting  takes 
place.  As  to  the  voluntary  vomiting,  it  takes  place  when  we 
introduce  our  finger  to  the  root  of  the  tongue  and  to  the  head  of 
the  gullet,  and  tickle  this  head  of  the  gullet,  which  communicates 
with  the  stomach  through  its  lower  part.  When  this  titillation 
takes  place,  this  lower  part  rises  to  help  the  upper  part,  and  in 
doing  so  it  drags  with  it,  through  a  sudden  upward  spasm,  the 
food  that  it  had  brought  to  the  stomach,  and  drags  it  through  the 
expelling  power  to  where  it  emerges  outside. 

Through  titillation  there  is  a  movement  that  passes  through 
all  the  body.  Not  only  one  place  is  tickled,  but  other  places  as 
well.  For  instance,  when  the  arm-pits  or  the  throat  are  tickled, 
the  body  shakes  and  experiences  spasms  hither  and  thither,  in 
such  a  way  that  it  sheds  from  itself  its  coverings.  This  happens 
m  the  act  of  vomiting  :  the  stomach  is  shaken,  and  expels  the 
food. 

Let  us  here  put  an  end  to  the  first  discourse. 


WE  BEGIN  TO  WRITE  THE  SECOND  DISCOURSE  OF 

THE  BOOK. 

CHAPTER  I. 

On  hou)  we  demonstrate  that  heat  and  cold  are  active  powers , 
while  humidity  and  dryness  are  passive  ones. 

WE  have  made  mention  several  times  of  active  and  passive 
elements.  We  must  now  show  the  way  whereby  we 
know  them.  If  someone  asks  :  “  How  do  we  know 
that  heat  and  cold  are  active,  while  the  humid  and  dry  elements 
are  passive  ?  ”  we  will  demonstrate  this  to  him  in  the  following 
way  :  first  by  the  method  of  a  blind  man — through  feeling  : 

When  we  put  our  hand  on  a  very  hot  body,  it  will  immediately 
cause  in  us  a  very  painful  sensation.  The  same  thing  will  happen 
with  a  very  cold  body.  But  if  a  man  puts  his  hand  for  the  whole 
day  in  or  on  a  dry  or  humid  body,  he  will  not  feel  any  pain. 
From  this  we  know  that  the  former  are  active,  and  the  latter 
passive. 

We  will  prove  the  question  in  another  way.  If  all  the  elements 
were  active,  how  would  the  bodies  have  been  composed  in  the 
way  they  are  ?  And  if  all  were  passive,  whence  would  have 
come  the  different  shapes  of  animals,  et  cetera?  In  this  same 
way,  the  shape  of  a  house  cannot  come  mto  existence  without  116 
an  active  and  a  passive  agent,  the  active  one  being  the  workman, 
and  the  passive  one  the  wood,  the  bricks,  et  cetera.  If  both  the 
bricks  and  the  workman  were  active,  what  would  they  have 
accomplished  ?  Either  nothing,  or  something  in  another  thing  ; 
and  there  is  no  third  thing,  since  there  is  no  third  thing  apart 
from  the  elements.  It  follows  that  all  the  forms  and  composi¬ 
tions  that  emanated  from  the  elements  emanated  from  the  active 
and  the  passive  ones  combined.  Some  of  them  are  therefore 
active,  and  some  others  passive,  and  they  flee  from  one  another, 
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suffer  from  one  another,  and  fight  one  another,  in  the  following 
manner  :  when  fire  meets  with  water,  it  wages  a  well-known 
and  severe  fight  against  it,  and  sometimes  it  wins  a  victory,  and 
some  other  times  it  suffers  a  defeat,  while  air  and  earth,  although 
antagonistic  to  each  other,  do  not  engage  in  a  known  war  and 
conflict. 

Fire  contains  both  dryness  and  heat,  and  water  both  humidity 
and  cold,  which  are  antagonistic  to  each  other.  The  same  may 
be  said  of  earth  and  air,  because  the  latter  is  humid  and  hot, 
and  the  former  cold  and  dry.  We  affirm  that  the  heat  in  fire  is 
an  active  power,  and  so  also  is  the  cold  in  water  ;  but  the  dryness 
found  m  fire  is  a  passive  power,  and  so  also  is  the  humidity  found 
in  water.  When 1  fire  meets  with  water,  they  fight  against 
each  other  through  their  active  powers.  Fire,  however,  although 
containing  an  active  power,  which  is  heat,  contains  also  a  small 
proportion  of  a  passive  power.  Nevertheless,  because  of  the 
smallness  of  the  proportion  of  the  parts  and  also  because  of 
the  nature  (of  this  passive  power)  as  found  in  it,  its  effect  is  not 
shown  with  that  of  the  heat.  The  same  may  be  said  of  the  cold 
power  of  water,  because  if  the  latter  did  not  contain  a  small 
proportion  of  a  passive  2  element,  (its  parts)  would  not  have 
combined  with  each  other. 

The  passive  elements  also  contain  a  small  proportion  of  the 
active  elements,  and  this  is  the  reason  why  they  receive  them. 
Air,  for  instance,  is  composed  of  two  parts  :  humidity,  which  is 
passive,  and  a  small  part  of  the  heat  which  is  found  in  fire. 
The  same  may  be  said  of  earth,  which  contains  the  passive  power 
of  dryness,  and  a  small  proportion  of  the  cold  found  m  water. 
And  because  passive  powers  3  predominate  in  air  and  earth, 
they  do  not  wage  war  against  each  other  like  fire  and  water, 
but  wage  only  a  small  and  insignificant  war.  It  is  because  of 
the  small  proportions  of  the  active  elements  which  they  contain 
that  earth  meets  with  air,  and  air  with  earth.  When,  however, 
the  active  power  which  they  contain  is  stirred  from  outside — 
as  may  happen,  for  instance,  by  act  of  man  or  any  other  living 
being — they  do  wage  war  and  cause  disturbance.  For  example, 
when  two  portions  of  earth  and  air  meet  each  other  as  a  result 

1  Remove  the  first  Alaph.  2  Read  hashoshe.  3  Remove  the  IVau. 
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of  a  movement  caused  by  man — as  may  happen  if  we  shake  the 
air  by  means  of  a  piece  of  wood  or  bellows — it  gives  a  sound 
when  coming  into  conflict  with  the  earth,  and  recoils  from  it 
because  of  the  dilative  quality  (which  it  possesses)  through 
humidity. 


CHAPTER  II. 

On  the  ticklishness  found  in  animals  in  such  places  as  the  sole 

of  the  feet ,  et  cetera . 

We  have  mentioned  above  the  question  of  tickhshness,  and 
we  must  now  show  its  cause,  and  why  it  is  not  felt  except  in 
places  the  skin  of  which  is  thin  and  devoid  of  fleshy  matter, 
such  as  the  arm-pits,  the  front  of  the  neck,  the  sole  of  the  feet,  117 
and  the  part  above  the  ribs.  The  reason  for  this  is  the  following  : 
when  the  hand  reaches  a  part  of  the  skin  which  is  very  sensitive, 
the  thin  and  small  nerves  which  it  contains  cause  sensation  when 
pressed  1  between  the  finger  and  the  bones,  as  the  skin  acquires 
a  greater  sensitiveness  when  the  nerves  are  moved  hither  and 
thither  by  the  fingers.  In  this  way  a  great  and  disproportionate 
sensation  is  caused  to  all  the  body.  The  places  the  titillation  of 
which  the  body  bears  less  easily  are  the  hands  and  the  feet. 

Tickling  may  give  rise  to  pleasure  or  displeasure  :  pleasure 
because  of  the  superfluous  matter  which  is  found  in  those  places, 
and  which  is  ejected  outside  through  the  pores  ;  and  displeasure 
because  of  the  excessive  sensitiveness.  Through  pleasure, 
a  man  bursts  out  into  laughter,  and  through  excessive  sensit¬ 
iveness  he  flees  from  the  tickler. 

As  to  laughter,  it  is  a  peculiarity  of  man,  and  is  effected  by 
the  balance  of  the  parts  of  the  circular  movement,  as  the  parts 
of  the  latter  are  balanced.  The  body  experiences  pleasure  when 
(a  man)  laughs  ;  and  when  the  body  experiences  pleasure  in 
an  even  way  from  titillation,  the  laughter,  through  its  pleasure, 
mixes  with  the  pleasure  that  emanates  from  titillation,  and  in 
this  way  the  body  is  moved  (pleasurably).  When,  however, 

1  Read  mizdarbin. 
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it  is  tickled  disproportionately,  although  the  humidity  that  is 
there  becomes  even,  displeasure  takes  place,  and  man  is  moved 
to  anger  rather  than  laughter. 

As  to  the  places  which  are  fleshy,  like  the  calves  and  the  thighs,1 
when  the  skm  comes  into  contact  with  such  places  which  contain 
much  flesh,  the  nerves  are  not  pressed  2  between  the  fingers  and 
the  bones,  in  such  a  way  as  to  cause  great  sensitiveness.  Only 
pleasure  is  caused  by  such  titillation. 


CHAPTER  III. 

On  sleep  :  the  reason  for  it ,  and  how  it  takes  place.3 

The  reason  why  (true)  sleep  comes  to  man  alone  of  all  the 
species  of  animals,  and  the  mode  in  which  it  takes  place  in  the 
other  species  of  animals  endowed  with  senses,  are  the  following  : 
man  alone  possesses  thoughts,  reasoning,  memory  and  imagina¬ 
tion,  and  this  is  the  reason  why  man’s  4  bram  labours  more  than 
that  of  other  animals.  Because  this  labour  causes  displacement 
of  the  humidity  that  it  contains,  in  a  greater  degree  than  in  the 
other  animals,  (the  brain  of  man)  becomes  drier,  and  thus  is 
in  need  of  rest  to  become  humid.  This  is  why  sleep  comes  to 
it,  which  sets  it  at  rest  and  moistens  it.  Indeed  by  sleep  the 
brain  rests  with  all 5  the  body,  and  becomes  moistened.  Lo, 
when  there  is  no  sleep,  we  moisten  the  bram  until  it  comes. 
It  is  through  the  brain  that  we  generally  feel  the  pain  of  sleep¬ 
lessness  and  the  happiness  of  sleep.  This  is  why  sleep  came  to 
the  species  of  man. 

How  does  sleep  take  place  ?  There  is  in  the  body  a  natural 
humidity  scattered  m  the  organs.  This  humidity  rises  to  the 
bram  and  dissolves  the  dryness  which  took  place  in  it.  In 
dissolving  it,  it  brings  it  to  a  state  of  equability,  which  is  pleasur¬ 
able  to  it.  Indeed  equability  causes  pleasure,  and  inequability 

1  Read  herawdtha  (with  a  Resh).  2  Read  mizdarbin. 

3  Cf.  this  chapter  with  Aristotle’s  De  Somno  et  Vigilia,  ch.  1-3,  where  some 
difference  in  exposition  may  be  noted. 

4  MS.  repeats. 


5  Read  k.oL 
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pain.  The  soul  helps  this  humidity,  because  it  impedes  the 
power  of  the  senses  from  going  outside  and  being  lost  until 
it  has  obtained  rest,  and  until  the  dryness  has  become  moistened. 
This  change,  effecting  the  pleasure  of  the  head  that  takes  place 
in  the  brain,  we  call  sleep.  The  brain  lends  some  of  this  pleasure  1 18 
to  all  the  body,  through  the  nerves,  and  m  this  way  the  muscles 
which  are  tired  rest  also. 

If  someone  says  that  all  the  other  animals  sleep,  because  they 
are  seen  to  sleep,  and  close  their  eyes,  we  will  answer  that  this 
is  not  true  sleep,  but  a  kind  of  rest  which  comes  to  the  body  ; 
and  this  comes  to  an  animal  more  especially  when  it  is  tired. 
Indeed  some  ten  days  or  so  may  elapse  before  an  animal  suffers 
(from  sleeplessness),  while  man  cannot  bear  a  single  day  without 
sleep,  and  cannot  live  without  it.  The  sleep  of  animals  is  only 
a  semblance  of  true  sleep,  in  the  same  way  as  a  painted  man 
is  a  semblance  of  the  living  one  ;  and  these  two  things  are  not 
exactly  the  same.  For  the  reasons  which  we  have  shown, 
sleep  belongs  to  the  species  of  man. 


CHAPTER  IV. 


On  the  reason  why ,  while  animals  have  one  single  composition 
from  the  humours ,  in  an  equal  way ,  they  do  not  always  beget 
males  or  females ,  but  sometimes  males  and  sometimes  females.1 


We  affirm  that,  although  there  is  an  equilibrium  of  the 
humours  in  the  composition,  and  although  composition  does  not 
take  place  until  this  equilibrium  is  effected,  yet  this  balance  of 
the  humours  is  not  always  of  the  same  kind.  If  it  were  of  one 
kind,  it  would  have  produced  one  variety,  either  males  or  females  ; 
but  because  it  varies,  sometimes  a  male  is  produced  and  some 
other  times  a  female.  A  male  is  produced  when  there  is  not 
a  destructive  preponderance  of  cold.  Lo,  among  males  and 
females,  some  males  are  hotter  (than  others),  and  some  females 
are  colder  (than  others),  but  this  relative  predominance  (of  heat 


1  On  this  chapter,  cf.  Hippocrates,  Generation,  6-7  (in  Littre’s  edition,  7, 


478). 
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or  cold)  not  only  does  not  destroy  them,  but  rather  establishes 
them.  That  males  are  hotter  than  females  and  females  colder 
than  males,  their  appearance  itself  testifies.  Lo,  males  are  more 
energetic,  swifter,  and  more  amenable  to  movement.  They 
are  also  marked  by  their  behaviour,  and  by  the  roughness  of 
their  skm.  The  reason  why  they  have  the  membrum  virile 
and  testicles  outside  is  due  to  their  heat,  that  expands  outward. 
As  to  females,  their  (genital  organs)  are  inside,  because  of  the 
particles  of  cold  which  contract  inward.1  And  because  of  their 
humidity,  their  body  is  smoother  and  smaller,  and  their  movement, 

together  with  their  voice,  is  not  so  strong  ;  and  their  brain  is 
weaker. 


CHAPTER  V. 

On  the  reason  why  the  males  and  the  females  of  mankind  have  at 
birth  no  hair  on  the  whole  of  their  body,  except  the  head. 

We  affirm  that  males  and  females  have  hair  on  their  head 
at  birth  on  account  of  the  heat  and  humidity  that  go  up  to  their 
head  at  birth.  The  heat  that  goes  up  from  all  the  body  to  the 
head,  by  means  of  vapours,  moistens  it,  in  the  same  way  as  the 
lid  of  a  pot  becomes  greatly  moistened  through  steam.  This 
humidity  does  not  collect  in  any  other  organ  to  the  same  degree 
as  it  does  in  the  head.  In  the  same  way  as  when  humidity 
increases  in  the  earth  together  with  heat,  grass  grows,  so  also 
it  happens  in  the  case  of  man.  Humidity  collects  (in  the  head  of 
man)  because  of  the  uprightness  of  his  stature,  which  no  other 
animal  possesses  ;  and  since  humidity  collects  there,  hair  grows. 

The  reason  why  no  hair  grows  on  the  body  of  children  till 
the  age  of  puberty,  is  the  following  :  the  stage  of  childhood 
is  more  humid  and  less  hot,2  and  because  humidity  is  in  excess 
H9of  heat,  no  hair  grows.  When,  however,  humidity  diminishes 
little  by  little,  and  heat  predominates,  till  these  balance  each 
other,  hair  grows  on  the  body. 

^f.  Galen ,  Vol.  II,  p.  103. 

2  Than  that  of  youth.  This  seems  to  be  irreconcilable  with  the  author’s 
statement  in  Discourse  I,  ch.  xxx  (see  p.  35  and  note  thereon). 
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In  this  same  way,  the  earth  does  not  produce  much  grass  when 
rain  falls  on  it  and  makes  it  too  humid,  till  the  sun  shines  on  it 
and  heats  this  humidity,  and  an  equilibrium  is  established  between 
them,  and  humidity  rises  up  according  to  its  nature.  The  same 
thing  happens  to  the  stage  of  childhood,  m  which  no  hair  grows, 
until  it  reaches  the  stage  of  puberty,  in  which,  through  the  addition 
of  the  strength  of  the  heat,  hair  grows.  It  grows  first  on  the 
thin  and  expanded  parts,  where  there  is  more  heat  and  humidity, 
as  in  the  arm-pits  and  round  the  private  parts.  Then  in  the 
measure  of  the  addition  of  heat,  hair  grows  little  by  little  on  all 
the  body. 


CHAPTER  VI. 

On  the  beard  that  grows  in  men. 

Men  grow  beards,  while  women,  children  and  eunuchs  do 
not,  for  the  following  reason  :  the  stage  of  childhood,  when 
compared  with  that  of  puberty 1  is  cold  and  humid.  The 
temperament  of  females  is  also  cold,  when  compared  with  that 
of  males  ;  and  the  same  is  true  m  the  case  of  eunuchs.  Their 
temperaments  resemble  each  other,  although  they  are  not  identical 
m  some  things.  Because  children  do  not  possess  heat,  which  when 
joined  with  humidity  causes  hair  to  grow,  they  have  no  beard, 
or  hair  on  their  body.  Indeed  it  is  known  that  when  the  heat 
which  was  weak  (in  the  time  of  childhood)  becomes  strong  m 
the  time  of  puberty,  hair  grows  on  their  body  ;  and  they  grow 
also  a  beard.  Further,  because  the  temperament  of  women 
resembles  that  of  children,  they  do  not  grow  a  beard.  Although 
hair  grows  on  them  at  the  time  of  puberty,  it  is  by  comparison 
less  than  that  of  men,  as  the  heat  that  is  added  to  them  at  the 
time  of  puberty  is  much  less  than  that  of  young  men  ;  and 
because  it  is  not  intense,  it  is  not  sufficient  to  cover  both  the 
cold  lower  part  and  the  higher  part.  (The  heat)  is  also  dim¬ 
inished  in  them  because  of  the  contraction  which  they  experience 


1  Lit.  the  sons  of  strength.” 
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at  this  period,  an  experience  which  is  not  shared  by  men,  and 
which  drives  away  the  humidity  and  the  heat  which  have  been 
added  to  them  at  this  stage.1 

The  beard  appears  first  in  men  round  the  mouth,  because  the 
natural  heat  which  was  added  to  the  bodies  at  the  time  of  puberty 
m  rising  and  joining  with  the  humidity  found  in  the  mouth, 
causes  the  beard  to  grow  first  on  the  lips  of  the  mouth,  as  they 
are  nearer  to  the  humidity  of  the  mouth.  Heat  increases  then 
little  by  little,  and  gives  rise  to  the  growth  of  the  beard  round 
the  mouth.  Further,  (the  heat)  that  had  gone  up  to  the  head, 
and  there  become  superfluous,  expands  downwards,  and  reaching 
a  lower  part  it  remains  there,  as  there  is  no  room  for  it  to  go 
further  down. 

As  to  the  functional  ground  of  the  existence  of  the  beard  in 
men  and  not  in  women,  it  is  the  following  :  it  distinguishes 
males  at  first  sight  from  females  and  children  ;  and  males  and 
females  were  made  so  that  the  world  might  continue,  according 
to  the  will  of  the  Creator.  Indeed  if  all  males  were  females,  or 
all  females  males,  the  world  would  have  come  to  an  end,  and 
120  the  genera  and  species  of  animals  would  have  ceased  to  exist 
long  ago  ;  and  this  would  have  been  counted  as  a  flaw  (m  the 
work)  of  the  Creator,  who  created  the  animals. 


CHAPTER  VII. 

On  the  reason  why  hair  is  found  on  the  eyebrows  and  the  eyelids 

at  birth. 

Hair  is  found  at  birth  on  the  eyelids  and  eyebrows,  because 
a  small  remnant  of  humidity  bent  the  head  downwards  towards 
the  front,  and  when  a  portion  of  (this  humidity)  reached  the 
lower  part  of  the  depth  and  convexity  (of  the  eyebrows),  hair 
grew  there  ;  and  when  it  reached  near  to  the  eyelids,  a  part  of 
it  remained  there,  and  hair  grew  on  their  extremities.  As  to 
the  ears  they  have  no  2  hair  at  birth,  because  of  the  cold  and 
dry  nature  which  they  possess,  and  humidity  and  heat  do  not 

1  This  evidently  refers  to  menstruation.  2  Add  the  negative  la. 
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reach  them,  as  they  do  in  the  case  of  the  mouth  and  the  eyes. 
The  reason  why  they  do  not  reach  them  is  that  a  great  part 
of  the  humidity  goes  up  at  the  front,  and  wherever  it  goes 
upward,  there  also  it  inclines  downward.  Further,  the  front 
part  is  hotter,  because  the  inner  organs  are  found  at  the  front. 

The  functional  ground  for  the  existence  of  the  eyebrows  and 
eyelashes  is  the  following  :  the  eyes  are  open,  and  in  them  is 
found  the  sense  of  vision.  The  eyebrows  and  eyelids  came  into 
existence  with  hair  on  them  for  the  purpose  of  protection,  in 
order  that  they  might  impede  objects  which  might  penetrate 
into  the  eyes  and  impair  vision.  Indeed  we  often  notice  that 
the  eyelashes  impede  dust 1  from  going  into  the  eye.  Further, 
hair  came  into  existence  on  the  eyelids  for  the  purpose  of  ornament. 
Likewise  the  hair  on  the  head  is  not  only  for  ornament  and  beauty, 
but  also  to  give  an  outlet,  through  its  growth,  to  the  noxious 
humidity  that  had  collected  there,  lest  by  remaining  in  that 
place  it  should  harm  the  brain. 


CHAPTER  VIII. 

On  the  reason  why  hair  does  not  grow  on  the  forehead ,  or  on  the 
palms  of  the  hands ,  or  on  the  soles  of  the  feet ,  or  on  the  inner 
side  of  the  curve  of  the  muscles ,  or  between  fingers  and  toes. 

We  affirm  that  hair  emanates  from  the  superfluity  that 
collects  under  the  skin,  and  is  parched  and  solidified  there,  and 
because  the  forehead  is  not  protected  from  the  air,  like  the  rest 
of  the  body,  the  same  air  draws  away  the  humidity  that  collects 
there  before  it  is  solidified  through  parching,  and  in  this  way 
it  does  not  allow  hair  to  grow  there.  As  to  the  rest  of  the  body, 
because  it  is  covered  with  clothing,  which  impedes  the  air  from 
coming  into  contact  with  the  skin,  and  thus  shuts  m  the  vapours 
that  come  out  through  the  pores,  (these  vapours)  revert  again  to 
the  skm,  and  help  a  great  deal  to  keep  the  humidity  that  is  in 
the  skm  in  a  parched  state.  Lo,  the  clothes  with  which  we  cover 


1  Read  hdla. 
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ourselves  m  winter  time  impede  the  humidity  of  the  vapours 
and  cause  it  to  revert  to  the  skin  of  the  body,  which  it  warms 
and  heats. 

Further,  hair  does  not  grow  on  the  forehead,  and  particularly 
not  on  the  front  of  the  cheek  bones,  because  heat  collects  there 
to  a  considerable  extent,  and  continually  shakes  the  vapours, 
so  that  it  thins  them  away.  Indeed  it  happens  always  that  when 
we  get  hot,  or  experience  exhilaration,  or  drink  a  little  wine, 
those  places  become  red. 

It  is  known  that  the  humidity  that  is  in  the  forehead  vanishes 
by  coming  into  contact  with  the  air,  from  the  fact  that  hair 
121  grows  inside  the  nostrils,  because  the  vapours  are  imprisoned  m 
them.  On  the  outer  side  of  them,  however,  no  hair  grows, 
because  that  side  comes  into  contact  with  the  air,  which  draws 
the  humidity  to  itself.  Damp  clothes  also,  when  protected 
from  air,  keep  their  humidity,  but  when  they  come  into  con¬ 
tact  with  it  they  dry  up. 

Further,  the  humidity  found  in  these  places  is  small,  because 
it  is  nearer  to  the  bones,  and  the  flesh  that  is  there  is  less  thick. 

If  you  say  that  the  cranium  of  the  head,  and  the  place  where 
the  beard  grows,  come  also  into  contact  with  the  air,  and  in  spite 
of  that  hair  grows  on  them,  we  will  answer  that  under  the  skull 
of  the  head  there  is  much  humidity  ;  and  although  the  air 
absorbs  the  humidity  found  m  the  outerl  ayer,  yet,  because 
of  its  thickness,  only  a  small  part  of  it  disappears,  and  the 
greater  part  of  it  remains  ;  and  thus  much  hair  grows  there. 
As  to  the  place  on  which  the  beard  grows,  the  humidity  is 
small  in  quantity  in  the  time  of  childhood  ;  but  when  it 
becomes  strong  m  the  period  of  puberty,1  it  goes  up  to  the 
jaws,  and  remains  there  because  of  the  depth  of  the  place  ; 
and  although  a  little  of  it  is  absorbed  in  the  air,  much  of 
it  remains.  When,  however,  it  reaches  the  forehead  and  the 
cheek-bones,  it  does  not  remain  there,  as  there  is  nothing  to  hold 
it  in  those  places.  Nature  itself  is  proof  that  it  is  humidity 
and  heat  that  give  rise  to  growth,  and  that  it  is  lack  of  this  humidity 
that  impedes  it.  It  is  indeed  through  lack  of  humidity  that  hair 
does  not  grow  on  the  forehead,  the  palms  of  the  hands  and  the 

1  Read  ''uza. 
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soles  of  the  feet.  Because  the  hands  are  continually  moving 
inward  when  they  close  and  open,  they  compress  and  destroy 
the  humidity  that  was  there,  by  their  continuous  movement, 
their  friction,  and  their  handling  of  objects.  Further,  no  hair 
grows  between  the  fingers  and  the  toes,  because  they  also  move 
continually,  and  rub  against  each  other  ;  and  this  movement 
and  friction  destroy  humidity,  and  do  not  allow  hair  to  grow 
there.  The  same  thing  happens  between  joints,  because  of 
then  inward  curve.  Similarly,  hair  does  not  grow  on  the 
soles  of  the  feet,  because  of  this  continuous  movement,  and 
because  of  the  thickening  and  hardening  which  they  experience 
through  walking.  In  this  way  those  places  become  dry,  and  no 
hair  grows  in  them. 

We  have  taken  from  nature  all  the  demonstrations  which  we 
have  brought  forward,  as  these  may  be  verified  by  all.  They 
tend  to  prove  the  origin  of  the  existence  (of  created  things) 
from  the  elements,  as  set  down  by  us  in  our  present  work.  We 
have  not  deemed  it  advisable  to  bring  testimonies  which  are  not 
accepted  by  many  people  a  thing  which  we  did  in  many  places, 
and  a  thing  which  some  people  are  m  the  habit  of  doing.  We 
have  brought  forward,  therefore,  demonstrations  that  are  ac¬ 
cepted  by  men  of  all  shades  of  opinion  :  Indians,  Persians, 
Greeks,  Syrians,  and  the  rest  of  the  peoples  who  wrote  books 
of  all  kinds.  We  have  not  read  this  (elemental  explanation  of 
the  origin  of  the  genera  and  species)  in  any  ancient  book.  Pos¬ 
sibly  such  a  book,  treating  of  the  origin  of  (things  found  in)  the 
universe,  that  is  to  say,  of  the  origin  of  the  different  genera  and 
species  from  the  elements,  exists,  although  we  have  not  had 
the  good  fortune  to  delight  in  it.  Indeed  (if  these  things  had 
already  been  discussed)  our  testimony  would  have  been  either 
useless  1  or  self-evident,2  having,  that  is  to  say,  the  self-evidence 
of  the  elements  which  fall  under  the  senses,  and  which  no  one  122 
denies.  As  to  the  functional  grounds  for  their  existence,  many 
have  written  about  them,  and  this  is  the  reason  why  we  have 
treated  of  them  briefly. 

1  Lit.  “  thin  air.” 

„  Before  this  word  the  author  uses  the  word  tortoros,  which  he  explains  by 
testifying  to  itself.”  (Possibly  Gr.  TavroAoyos.) 
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The  functional  ground  for  the  non-existence  of  hair  (on  the 
forehead  and  cheek-bones)  is  to  prevent  dust,  sand  and  other 
things  which  happen  to  fall  on  those  places,  from  getting  a 
footing  there,  and  thus  impeding  vision  ;  and  also  to  distinguish 
man  from  other  animals  ;  and  again  for  the  sake  of  beauty, 
because  if  hair  had  grown  there,  it  would  not  have  been  seemly. 
Indeed,  when  a  beard  appears  on  the  cheek-bones  of  some  men, 
they  always  shave  it,  because  of  shame  ;  and  if  they  let  it  grow, 
the  place  looks  ugly. 

If  you  ask  why  the  air  does  not  destroy  the  hair  that  grows 
on  the  face  of  other  animals,  we  will  answer  that  it  is  because 
of  their  thick  humour,  due  to  the  homogeneity  of  their  food, 
and  to  the  fact  that  they  do  not  add  to  their  food  and  drink 
when  they  are  satisfied,  and  do  not  abstain  from  food  when  they 
are  hungry.  As  to  man,  because  the  multiplicity  of  his  diet 
and  the  addition  to  his  necessary  food  and  drink  cause  in  him 
thinness  of  humour,  his  humidity  is  thin,  rarefied  and  less  hot, 
so  that  when  the  air  comes  into  contact  with  it  in  the  face,  it 
evaporates  it.  So  far  as  the  face  and  body  of  other  animals 
are  concerned,  because  (their  humidity)  is  thick,  the  air  only 
draws  it  out.  The  reason,  therefore,  why  from  the  beginning 
the  animals  had  hair  on  all  their  body,  is  that  their  humidity  was 
thick  from  the  beginning,  and  in  the  generality  of  cases,  no 
addition  was  made  to  it  ;  while  that  of  man  was  from  the  be¬ 
ginning  much  thinner,  more  volatile  and  rarefied,  and  thus, 
until  it  became  thick,  it  did  not  give  birth  to  hair. 


CHAPTER  IX. 

On  the  reason  why  eunuchs  have  no  beard ,  or  hair  on  their  body , 
and  their  voice  is  thin  and  unbroken  ;  while  the  voice  of  men 
is  deep  and  broken. 

We  affirm  that  heat  collects  in  large  quantity  underneath 
the  place  where  the  testicles  are,  and  from  there  it  evaporates  and 
goes  up  to  the  higher  places  of  the  main  body,  for  three  reasons  : 
firstly  and  principally  because  the  semen  assumes  its  vigour 
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from  all  the  body,  and  comes  and  collects  there  in  great  strength, 
as  all  man  is  found  in  it  potentially  ;  secondly,  because  the  urine, 
which  is  very  sharp  and  hot,  collects  there,  together  with  the 
faeces  ;  thirdly  because  that  place  is  protected  by  the  buttocks 
at  the  back,  and  by  the  thighs  on  both  sides  and  these  impede 
the  heat  that  collects  there  from  evaporating. 

As  to  the  semen,  it  comes  there  at  the  time  of  puberty,  as 
the  testicles  possess  a  power  of  drawing  to  themselves  the  semen, 
through  canals  and  passages,  m  the  same  way  as  the  stomach 
does  with  food,  which  it  makes  into  chyme,  and  as  the  kidneys  1 
do  with  the  watery  matter  found  in  the  food  in  the  liver.  The 
testicles  perfect  the  semen,  and  give  it  as  it  were  their  final 
stamp  towards  reproduction.  It  is  for  this  reason  that  if  a 
constriction  or  a  concussion,  or  any  other  affection  occurs,  the 
semen  is  not  secreted  for  the  purpose  of  reproduction  ;  and 
similarly  when  the  testicles  are  completely  removed,  the  path 
of  the  tubules  through  which  the  semen  comes  is  cut  off,  and  the 
secretion  and  the  drawing  of  the  semen  from  the  body,  which  123 
they  effect,  come  to  an  end  i  and  in  this  case  the  semen,  which 
used  to  heat  and  warm  that  place,  together  with  the  humidity 
that  was  in  it,  ceases  to  collect  there,  and  the  place  becomes 
cold,  as  in  the  time  of  childhood,  and  its  nature  resembles  that 
of  children.  This  is  the  reason  why  (in  the  case  of  eunuchs) 
heat  and  humidity  are  not  sent  in  the  time  of  puberty  to  the  head 
to  cause  a  beard  to  grow,  as  is  the  case  with  those  whose  test¬ 
icles  have  not  been  removed.  This  is  the  reason  also  why  their 
skm  resembles  that  of  children  and  women,  and  the  hair  that 
grows  on  them  is  less  thick,  Their  voice  also  becomes  thm  and 
high,  while  that  of  men  is  deep. 

The  voice  of  men  is  deep  foi  two  reasons  i  first  because 
heat  predominates  in  the  throat,  and  thus  expands  its  con¬ 
tracted  parts  and  loosens  them  little  by  little,  according  to  its 
own  nature.  In  this  way  it  differentiates  the  throat  of  men 
from  that  of  children,  and  expands  (the  vocal  chords)  outward, 
according  to  its  nature,  thus  widening  the  throat.2  When  the 

1  Before  the  word  “  kidneys  ”  the  author  makes  use  of  another  word  bishatha , 
for  which  I  can  find  no  adequate  meaning.  Is  it  a  corruption  of  bidtha  ? 

2  Read  gaggarta. 
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throat  is  expanded,  the  voices  of  men  become  deep,  while  those 
of  children,  of  women  and  of  eunuchs  are  the  contrary.  In  the 
same  way  as  in  a  stringed  instrument  the  thick  cords  give  a  deep 
sound,  and  the  thin  cords  a  high  sound,  in  this  same  way,  here  also, 
the  voices  of  men  become  deep  on  account  of  the  heat  that  is 
added  to  them.  As  to  the  voices  of  children,  women  and  eunuchs, 
they  are  unbroken  because  the  parts  which  come  into  contact 
(with  the  air)  are  tighter,  on  account  of  cold  ;  and  when  the 
voice  comes  out,  it  harps  on  those  tight  parts,  and  they  give  a 
high  note.  As  when  we  strike  two  bodies,  such  as  brass  and 
wood,  the  brass  gives  a  high  sound  and  the  wood  a  low  sound, 
the  former  because  of  the  contraction  of  its  parts,  and  the  latter 
because  of  the  expansion  of  its  parts,  so  also  are  the  voices  of 
men,  women  and  eunuchs. 


CHAPTER  X. 

On  the  reason  why  women  have  a  womb,  but  not  men  ;  and  why 
women  menstruate,  while  men  and  the  females  of  other  animals 
do  not . 

We  have  affirmed  that  the  temperament  of  men  is  hot, 
while  that  of  women  is  cold,  when  compared  with  each  other. 
In  the  very  first  composition  of  bodies  from  humours,  the  pre¬ 
ponderance  of  heat  in  the  temperament  of  men  caused  them  to 
have  genital  organs  and  testicles  outside  ; 1  while  the  cold  found 
in  the  temperament  of  women  contracted  inward,  and  caused 
the  womb.  The  male  casts  the  semen  outside  and  the  female 
inside. 

Take  a  demonstration  from  the  trees,  which  in  winter  time 
send  their  heat  inward,  and  matter  is  imprisoned  inside  with 
it,  and  thus  the  hardness  of  the  wood  is  strengthened  and  in¬ 
creased.  In  the  summer  (this  matter)  is  driven  out,  because 
of  the  heat  that  preponderates,  and  this  causes  fruits  to  grow 
in  the  outward  parts.  In  this  way  menstruation  occurs  in  women, 

1  See  above,  p.  72. 
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and  not  in  men,  because  the  heat  which  is  in  men  causes  more 
expansion  of  the  body,  and  dilates  its  pores,  and  thus  more 
discharge  takes  place  than  in  women.  The  cold,  however,  which 
is  in  females,  because  it  contracts  the  body  and  the  pores,  does 
not  cause  such  a  discharge  ;  and  so  the  humidity  and  the  heat 
which  in  men  are  discharged  outward,  are  in  them  kept  inside.  124 
Humidity  finds  there  a  congenial  place,  as  the  superfluous 
matter  in  women  is  of  the  same  nature  as  humidity.  It  collects 
there,  and  then  it  is  driven  downwards  in  one  direction  only, 
because  it  is  not  able  to  escape  through  the  pores  by  different 
paths. 

The  females  of  other  animals  do  not  menstruate,  because 
their  food  1  is  thick  and  dry,  and  they  do  not  eat  beyond  their 
requirements.  Further,  because  they  labour  more,  their  temper" 
ament  is  drier  and  harder  than  that  of  women,  and  because  of 
this  they  have  no  superfluity  to  be  driven  out,  beyond  what 
their  own  needs  require.  In  the  case  of  women,  however, 
because  they  labour  less,  and  make  use  of  different  and  numerous 
kinds  of  food  and  drink,  their  nature  is  more  humid,  and  so 
a  superfluity  collects  m  them  which  exceeds  their  own  require- 
ments,  and  which  has  to  be  driven  out.  If  you  ask  why, 
when  animals  conceive,  they  have  blood  for  the  nourishment 
of  the  embryo,  like  women,  and  why,  after  they  have  brought 
forth,  it  changes  to  milk,  we  will  answer  that  there  is  no  super¬ 
fluity  of  which  the  animal  is  not  in  need,  and  which  has  con¬ 
sequently  to  be  driven  out,  like  that  of  women  ;  it  is  found  m 
them  only  in  sufficient  quantity  to  satisfy  their  needs.  When, 
however,  an  embryo  is  conceived,  the  flow  takes  place  for  its 
nourishment,  coming,  as  it  were,  from  the  natural  dwelling- 
place  of  the  embryo,  and  from  its  very  own  nature.  Just  as 
with  the  increase  of  every  organ  there  is  an  increase  of  matter 
for  its  sustenance,  and  as  when  that  organ  is  cut  off  the  matter 
itself  vanishes,  because  it  grows  out  of  the  very  nature  of  the 
body — so  also,  when  the  embryo  is  formed,  it  is  from  the  very 
nature  of  the  animal,  and  resembles  it  also  in  the  increase  of  matter 
for  its  noui  ishment.  When,  however,  the  young  is  brought 
forth,  the  flow  comes  also  with  it  in  the  form  of  milk  for  its 


1  Read  saibarthain. 
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sustenance  ;  and  when  it  has  been  weaned  from  milk,  that 
matter  does  not  flow  any  more  and  become  a  superfluity  to  be 
driven  out. 

The  functional  ground  for  the  existence  of  the  above  things 
is  the  following :  our  Creator,  who  is  all-wise  in  Himself, 
created  males  and  females  for  the  propagation  of  the  world,  so 
that  this  procreation  might  continue  according  to  His  will.  It 
is  He  who  made  one  active  agent,  that  is  to  say  the  male,  and 
one  passive  agent,  which  is  the  female.  In  this  way  there  are 
females  and  males  among  all  animals,  as  all  of  them  are  in  need 
of  these  two  agents — the  active  and  the  passive.  He  made 
woman  the  recipient,  and  man  the  agent  from  whom  she  con¬ 
ceives  and  begets.  He  made  for  the  woman  a  womb  as  a  recep¬ 
tacle  and  dwelling-place  for  what  the  active  agent — which  is 
the  male — has  worked  m  her,  m  order  that  she  may  receive  it 
and  keep  it  towards  gradual  completion.  He  made  its  food  from 
that  addition  and  superfluity  which  is  left  over  from  the  blood, 
and  which  is  the  menses.  Because  the  male  is  the  active  agent, 
a  genital  organ  was  prepared  for  him  outside.  He  implanted  in 
(the  sexes)  passion  for  each  other,  in  order  that  they  might  by 
necessity  unite,  and  thus  enable  propagation  to  be  accomplished. 
He  divided  procreation  and  labour  between  them  :  the  man 
working,  gathering,  and  feeding  the  woman ;  and  the  latter  con¬ 
ceiving,  bringing  forth,  nursing  and  rearing. 


CHAPTER  XL 

On  the  reason  why  the  incisors  and  molars  came  into  existence  in 
the  mouth ,  and  not  in  another  place  ;  why  the  number  of  the 
125  teeth  is  thirty-two ,  and  why  they  are  different  from  one  another  ; 

why  the  molars ,  which  are  larger ,  are  inside ,  and  the  incisors , 
which  are  smaller ,  outside  ;  and  why  the  incisors  fall  and 
then  grow  again ,  while  the  molars  do  not. 

We  have  said  that  appendages  came  into  existence  at  the 
top  of  the  organs,  and  at  their  outward  extremities,  from  the 
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superfluities  (of  the  body)  that  were  driven  out ;  and  because 
the  upper  and  lower  jaws  have  an  extremity  and  are  round,  the 
superfluity  which  had  remained  there,  from  the  matter  of  which 
that  part  of  the  jaws  had  no  need  for  its  nourishment,  was  driven 
out  by  its  natural  driving  power  ;  and  the  part  consisting  of 
the  upper  and  lower  gums  of  the  jaws  emerged  1  out  of  it,  and 
the  incisors  and  molars  were  made ;  and  since  that  place  was 
hard,  what  remained  from  it  had  to  be  bony.  This  is  the 
reason  why  the  teeth  are  bony. 

Why  are  all  the  teeth  not  one,  like  the  bone  of  the  gums  ? 
We  answer  that  if  that  bone  had  drawn  the  superfluity  to  itself 
for  the  purposes  of  building  up,  (the  teeth)  would  have  been 
formed  of  one  bone,  like  itself  ;  but  because  that  superfluity  was 
an  extraneous  addition,  it  was  driven  outside  and  became  as 
a  kind  of  appendage  to  the  bone.  It  did  not  give  to  the  super¬ 
fluity  its  uniform  structure,  by  drawing  it  to  itself  and  making 
it  a  part  of  itself  ;  but  it  drove  it  out,  and  it  was  scattered. 
Anything  that  is  driven  out  from  inside  expands,  and  anything 
that  has  been  driven  out  and  expanded,  its  parts  become  divided. 
This  is  the  process  of  the  coming  into  existence  of  the  teeth 

Why  did  (the  teeth)  come  into  existence  in  the  mouth  and 
not  in  another  place  ? — Because  there  is  no  place  in  the  body 
that  resembles  the  mouth.  If  any  such  place  were  found,  it  is 
possible  that  incisors  and  molars  would  have  grown  in  it. 

Why  were  they  divided  into  the  number  of  thirty-two,  and 
not  into  another  number  ?  We  answer  that  the  evolution  of  the 
number  of  the  years  of  the  development  (of  the  body)  is  com¬ 
pleted  at  about  this  number  thirty-two.  Indeed  until  this  time 
there  is  a  development  of  all  organs  of  the  body,  after  which 
they  remain  stationary  without  increase  or  decrease.  The 
reason  for  this  is  to  be  sought  in  the  fact  that  (at  this  age)  dry¬ 
ness  preponderates  over  the  humidity  of  childhood,  and  because 
of  its  contracting  power  impedes  the  adhesion  of  the  parts  of 
the  body  and  thus  precludes  any  increase  in  it.  Further,  the 
evolution  of  the  number  thirty-two  is  complete,  because  it  is 
divisible  without  change  till  it  reaches  unity  ;  and  similarly, 

1  Read  the  verb  with  a  Wau  at  the  beginning. 
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when  it  is  multiplied,  it  keeps  the  same  number  till  thirty-two  ; 
its  quotient  and  its  divisor  are  also  the  same.  It  thus  receives 
reduplications  and  divisions  which  other  dividends  do  not. 
Indeed,  other  numbers  vary,  both  in  their  division  and  in  their 
multiplication. 

Because  this  evolution  is  natural  to  the  growth  of  the  body, 
and  sets  a  limit  to  it,  after  which  no  increase  is  effected  in  its 
growth,  this  same  evolution  gave  the  same  number,  thirty-two, 
to  the  molars  and  the  incisors.  It  would  have  been  possible  for 
the  matter  to  have  reached  in  its  division  the  number  of  forty 
126  at  its  highest,  or  of  twenty  at  its  lowest ;  but  because  the  nature 
of  the  movement  of  the  development  of  the  body  has  its  limits 
in  the  number  thirty-two,  it  gave  this  very  same  number  to  the 
molars  and  incisors. 

The  reason  why  the  molars  are  round  and  placed  towards  the 
inside  (of  the  mouth),  and  are  compound,  while  the  incisors  are 
small  and  placed  towards  the  outside,  is  to  be  found  in  the  fact 
that  the  place  of  the  gums  of  the  incisors  is  thm  and  narrow, 
because,  the  front  part  being  hotter,  its  matter  diminished  in 
volume.  Indeed,  when  the  place  of  the  molars  is  compared 
with  that  of  the  incisors,  the  former  will  be  found  to  be  cold  ; 
and  because  of  its  coldness,  its  matter  contracted,  and  gathered 
in  that  place  more  superfluity  than  in  the  place  of  the  incisors. 
This  is  the  reason  why  the  molars  are  larger  than  the  incisors. 

Further,  both  males  and  females  lose  their  incisors,  but  not 
their  molars.  The  reason  for  this  is  to  be  sought  in  the  fact 
that  in  the  time  of  childhood  the  body  is  small  and  humid,  and 
thus  its  bones  are  soft  and  weak  ;  but  when  the  stage  of  youth 
is  reached,  heat  and  dryness  predominate,  and  the  body,  together 
with  the  bones,  becomes  hard.  Because  the  teeth  of  children 
are  a  congealment  of  the  humid  matter  of  childhood,  when  this 
matter  hardens  at  the  stage  of  youth,  the  bone  of  the  gums  of 
the  incisors  hardens  also.  Then  the  superfluity  which  is  a 
remnant  of  it,  and  which  forms  the  incisors,  acquires  also  great 
bulk  ;  and  this  matter,  because  of  its  hardness  and  heat,  pushes 
the  front  teeth  outside,  since  its  nature  does  not  allow  it  to  join 
with  them  or  be  added  to  them.  Thus  they  are  pushed  out, 
and  fall.  It  is  known  that  this  is  so  from  the  nature  of  the  teeth 
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that  grow  after  them.  Indeed  no  other  matter  is  joined  to  these 
second  teeth,  and  the  first  teeth  do  not  fall  until  the  head  of  the 
other  teeth  appears  and  pushes  them  out.  This  is  also  confirmed 
by  the  hair  that  grows  on  the  body  of  children,  which  is  thin, 
weak  and  not  black.  When,  however,  the  heat  of  the  time  of 
puberty  begins  to  warm,  the  black  hair  appears  and  pushes  out 
that  of  childhood. 

Further,  the  second  teeth,  because  of  the  heat  and  dryness 
which  predominate  in  them,  have  sharp  points,  and  are  not  as 
white  as  the  first  teeth,  and  are  broader. 

The  incisors  appear  first,  and  then  the  molars,  because 
of  the  heat  of  the  place  of  the  incisors  and  the  coldness  of  the 
place  of  the  molars  ;  and  the  molars  do  not  fall  like  the  incisors, 
because  the  incisors  grow  some  time  during  the  first  year  and 
are  thus  made  out  of  a  matter  that  is  amenable  to  change,  trans¬ 
formation  and  flexibility,  and  fall  with  the  growth  and  change 
of  stage,  and  others  appear  in  their  place.  As  to  the  molars, 
they  attain  their  completion  about  the  twentieth  year,  at  a  stage 
which  is  the  driest  and  hardest  ;  and  they  are  stronger  than 
the  (comparative)  humidity  of  youth,  and  do  not  possess  the 
weak  power  of  childhood.  Because,  therefore,  the  place  (where 
the  molars  are)  is  cold,  and  does  not  receive  heat  easily,  as  does 
the  place  where  the  incisors  are,  the  molars  do  not  fall  ;  and 
because  they  do  not  fall,  no  others  grow  in  their  place. 

The  functional  ground  for  their  existence  is  the  following  : 
the  Creator  so  ordered  the  mouth  as  to  receive  food,  masticate 
it  and  knead  it,  so  that  it  may  be  more  easily  digested  in  the 
stomach.  This  process  requires  a  hard  matter  with  which  to  127 
grind.  Indeed  if  flesh  only  were  found  in  that  place,  it  would 
not  have  been  in  a  position  to  crush  things,  and  no  man  would 
have  been  able  to  eat  dry  and  hard  food,  because  that  flesh  would 
have  been  torn  and  would  have  become  sore,  and  man  would 
have  been  prevented  from  eating.  A  bony  matter  was,  therefore, 
given  to  him  for  the  purpose  of  crushing  the  hard  food  and 
masticating  it  with  his  saliva.  This  is  the  reason  for  the  exist¬ 
ence  of  molars  and  incisors.  The  incisors  are  at  the  front  for 
the  purpose  of  cutting  the  food  into  small  portions,  and  handing 
it  to  the  molars,  which  grind  them  like  a  mill.  When  we  eat 
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meat,  or  some  other  kinds  of  food,  we  sometimes  bite  it  a  little 
in  the  front  of  the  mouth,  and  tear  it,  as  very  often  the  mouth 
cannot  contain  the  portion  which  is  taken,  on  account  of  its 
great  bulk,  but  when  it  is  cut  little  by  little  by  the  incisors  it  is 
placed  on  the  tongue.  The  latter  then  receives  it,  and  hands 
it  to  the  molars,  and  after  a  part  of  it  has  been  ground  by  the 
molars,  the  tongue  takes  it  back  to  itself,  and  hands  another 
part,  which  is  kneaded  in  its  turn.  The  reason  why  it  has  been 
called  in  Greek  “the  vaulted  tongue”1  is  that  when  it  carries 
the  food,  it  holds  it  until  it  is  ground,  and  sent  by  the  swallow¬ 
ing  power  from  itself  to  the  gullet. 

The  molars  are  round  so  that  food  may  stand  on  them  and 
be  kneaded.  If  they  were  sharp,  some  food  might  have  fallen 
away  from  them  and  not  been  ground.  They  are  in  the  shape 
of  a  mill,  which  grips  the  grains  of  wheat  and  grinds  them  ; 
and  they  become  the  flour  which  is  kneaded,  leavened  and  baked 
in  the  fire.  The  molars  grind  dry  food  in  the  same  way,  and 
then  it  is  kneaded  by  the  saliva  and  goes  down  to  the  stomach, 
where  it  is  kept,  fermented  and  baked  in  its  heat  as  in  fire. 

Teeth  serve  also  for  speech.  When  air  penetrates  into  them 
it  is  compressed  by  the  tongue,  which  affects  the  sound  of  some 
letters  between  them,  such  as  s,  p,  s,  t,  t,  et  cetera .  This  is 
the  reason  why,  if  one  of  them  is  broken,  speech  is  impaired. 

Galen  wrote  on  the  function  of  the  incisors,  molars,  mouth, 
lips,  et  cetera ,  m  his  book  on  The  Function  of  the  Organs,  and  he 
wrote  also  at  some  length  on  other  things  ;  but  he  did  not  touch 
at  all  the  subject  of  their  coming  into  existence. 

1  The  text  gives  here  the  incomprehensible  Greek  word  ora  log  losmos,  which 
has  been  misread  by  the  copyists.  It  may  possibly  be  a  corruption  of  the  two 
words  ovAos  and  yAtocrcra. 
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CHAPTER  XII. 

On  the  reason  why  the  bodies  of  men  are  tall ,  short,  black ,  white , 
light,  heavy,  straight-haired,  or  curly-haired,  according  to 
the  countries  ;  why  those  dwelling  in  northern  countries  are 
white,  fat  and  straight-haired,  while  those  who  dwell  in  the 
confines  of  the  eastern  countries,  or  in  the  western  and  south¬ 
ern  countries,  are  black ,  thin,  and  curly -haired.1 

These  things  happen  in  the  following  way  :  some  men  are  128 
tall  because  at  the  beginning  of  their  composition  at  the  time  of 
the  movement  of  the  (first)  elements  towards  one  another  for  the 
purpose  of  the  building  up  of  the  body,  the  movement  of  the 
active  ones,  which  are  the  hot  and  cold  elements,  prevailed  over 
that  of  the  humid  and  dry  elements,  and  caused  length,  in  the 
way  we  described  above,  when  we  treated  of  the  subject  of  the 
length  of  animals.  The  hot  element  went  up,  and  the  cold  down, 
according  to  their  nature  ;  and  thus  an  opportunity  was  given  for 
extension.  This  is  the  reason  why  the  shape  of  their  members 
became  long,  and  (the  body)  received  additional  matter  according 
to  its  length.  Some  men  are  short  because  at  the  beginning  of 
their  composition  phlegm  predominated  in  them,  its  character¬ 
istics  also  predominating  in  the  body,  and  its  whiteness  in  the 
skin. 

Some  men  are  swarthy  because  the  black  bile  predominated 
in  them  over  the  other  humours,  and  showed  its  colour  in  them. 
Some  are  red,  because  the  movement  of  the  blood  predominated 
in  them,  and  left  something  resembling  its  colour  in  the  body. 
The  same  may  be  said  with  regard  to  the  yellow  bile  (in  con¬ 
nection  with  the  yellow  races).  Indeed  the  colours  of  the 
humours  affect  the  bodies,  and  when  one  of  them  predominates 
it  shows  its  power  and  its  colour  in  those  bodies. 

Some  men  became  heavy  and  some  others  light  in  their  move¬ 
ments  in  the  following  way  :  those  in  whom  the  earthy  element 
predominated  acquired,  through  its  weight,  heaviness  ;  and  those 
in  whom  the  fiery  element  predominated,  became  light  like  fire. 

1  Cf.  Hippocrates,  De  aere ,  aquis  et  locis ,  ch.  iv,  xii,  xvi,  xxiii-xxiv  ;  and 
Galen ,  Vol.  I,  pp.  74-78. 
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Some  are  curly-haired  because  heat  and  dryness  increased 
m  the  matter  from  which  hair  comes  out  ;  while  in  those  who  are 
straight-haired,  humidity  predominated.  Lo,  when  we  wish  to 
stretch  the  contraction  of  leather,  we  moisten  it,  and  when  we 
wish  to  contract  it,  we  dry  it. 

The  reason  why  those  who  live  in  a  northern  country  are 
white,  generally  fat,  red-haired  or  fair-haired,  and  straight-haired, 
is  the  following  :  the  northern  countries  are  cold,  and  the  air, 
being  also  colder,  absorbs  to  a  lesser  degree  the  vapours  from  the 
body.  1  his  causes  the  heat  to  keep  inside,  and  m  this  way  the 
outer  surface  of  the  body  becomes  cold.  When  (bodies)  are 
cold,  they  generally  become  white.  The  fact  that  bodies  become 
white  is  illustrated  by  water  which,  when  very  cold  and  frozen, 
becomes  white  ;  and  even  after  thawing,  some  whiteness  still 
remains  in  it.  The  above  men  are  fat  owing  to  the  fact  that, 
when  the  vapours  are  kept  inside,  they  accumulate  and  congeal, 
through  the  predominating  cold  ;  and  after  they  have  congealed, 
they  thicken  and  moisten  the  body  all  the  more.  That  those 
men  become  fat  through  the  moisture  that  has  accumulated  is 
illustrated  by  the  fact  that  we  see  all  bodies  which  have  been 
moistened  become  inflated  and  swollen  ;  and  when  moisture 
is  taken  from  them  they  become  thin.  This  happens  to  wood, 
vegetables,  et  cetera. 

The  reason  why  those  who  live  in  the  countries  of  the  east, 
west  and  south  are  dark  and  thm,  is  to  be  sought  in  the  fact 
that  the  sun,  being  nearer  to  those  countries,  makes  them  hotter  ; 

129  and  because  of  its  heat,  it  scorches  the  bodies,  and  after  it  has 
scorched  them,  it  darkens  the  outer  surface  of  the  body,  which 
is  nearer  to  the  ambient  hot  air.  Indeed  the  bodies  of  those  who 
stand  in  the  sun  in  winter  time  do  not  become  so  black,  on  account 
of  the  remoteness  of  the  sun,  which  also  causes  the  air  to  be 
cold  in  that  season  ;  but  when  they  stand  m  the  sun  in  summer 
time,  their  bodies  become  black,  because  of  the  proximity  of  the 
sun,  and  the  heat  of  the  air.  Those  who  have  less  humidity  on 
the  outer  surface  of  their  body,  owe  this  to  the  fact  that  their 
humidity  vanishes  through  evaporation  ;  the  hair  of  their  skm 
is  less  thick,  and  what  little  remains  of  it  from  the  scorching  of 
the  sun  is  curled,  stunted  and  short,  on  account  of  the  small 
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quantity  of  humidity.  This  is  known  to  be  so  by  the  fact  that 
when  we  bring  skins  near  fire  they  contract. 

As  regards  those  who,  in  their  colour,  hold  a  middle  position 
between  black  and  white,  the  blackness  of  their  skm  is  in  pro¬ 
portion  to  their  nearness  to  the  sun. 

Ethiopians  have  thick  lips  and  noses,  and  large  teeth,  because, 
when  the  humidity  of  the  composition  of  the  buildmg-up  of 
the  body  reached  the  mouth,  it  caused  a  certain  recurvation,  on 
account  of  the  heat  and  dryness  which  predominated  in  the  air  ; 
and  having  increased  in  volume,  it  accumulated,  and  became 
fixed  there,  and  bent  the  lips  and  the  nostrils  upwards,  accord¬ 
ing  to  its  nature,  and  thus  they  became  large.  When  we  bring 
damp  skins  near  the  fire,  that  part  of  their  outer  surface  which 
comes  into  contact  with  fire  doubles  against  itself. 

The  above  men  became  thin  because  of  the  excessive  evapor¬ 
ation  which  takes  place  in  their  body  m  those  countries. 

We  have  written  these  lines  about  the  above  things  m  brief 
terms. 


CHAPTER  XIII. 

On  the  three  kinds  of  divisions  in  the  di0erentiation  of  the  genera 

of  animals. 

After  having  spoken  of  the  composition  of  bodies  in  general 
terms,  let  us  now  speak  of  the  division  of  the  three  genera  : 
animals,  animal-plants  (and  plants).  First,  about  the  division 
of  animals  :  animals  are  divided  into  terrestrial,  aerial  and  aquatic 
animals  ;  and  each  one  of  them  is  sub-divided  into  other  genera. 
The  terrestrial  genus  is  divided  into  different  species,  such  as 
man,  ox,  horse,  et  cetera.  The  aerial  is  divided  into  eagle, 
vulture,  sparrow,  et  cetera.  The  aquatic  is  divided  into  fish, 
siluridae  and  crustaceans.  Animal-plants  are  divided  into  sponges, 
molluscs  and  shell-fish.1  Plants  are  divided  into  trees,  shrubs 
and  herbs. 


1  Or,  oysters. 
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Let  us  now  speak  about  their  origin  from  the  elements. 
In  the  terrestrial  animals,  at  the  time  of  their  very  composition 
from  earth,  fire,  water  and  air,  the  earthy  element  predominated 
over  the  others,  when  compared  with  the  aerial  and  hot  animals. 
This  is  the  reason  why,  according  to  the  predominance  of  the 
earthy  matter  that  occurred  m  them,  they  dwell  on  the  earth, 
and  neither  m  the  water  nor  m  the  air.  This  is  also  the  reason 
why  they  are  heavier  in  their  movement,  and  possess  a  thicker 
temperament  than  either  the  aerial  and  the  aquatic  animals.  We 
have  spoken  above  of  the  causes  of  this  predominance. 

In  that  very  first  composition,  liquidity 1  predominated  in 
the  aquatic  animals,  more  than  in  the  aerial  and  terrestrial  animals, 
and  their  habitat  and  dwelling-place  were  in  the  water.  This 
is  the  reason  why  their  temperament  is  loose,  expansive,  humid 
and  liquid.  In  this  same  way  the  aerial  element  predominated 
m  the  aerial  animals  over  the  elements  of  water  and  earth,  and 
for  this  reason  their  habitat  was  in  the  air,  m  which  they  fluttered 
and  flew. 

We  will  speak  now  of  the  origin  of  all  this.  In  their  first 
encounter  in  the  general  movement  of  the  composition  of  ani¬ 
mals,  the  elements  acquired  their  own  respective  movements  ; 
and  each  one  of  them,  according  to  its  special  nature  and  move¬ 
ment,  drew  to  itself  what  was  affinitive  to  it,  and  thus  gave  rise 
to  a  distinct  division.  (In  this  process)  the  earth  predominated, 
through  its  particular  movement  which  was  concomitant  with 
the  general  movement  of  the  composition  of  the  body,  and  gave 
birth  to  plants.  It  is  for  this  reason  that  the  latter  are  more 
earthy.  By  the  general  movement,  I  mean  the  one  which  affected 
all  the  elements  for  the  purpose  of  forming  the  genera  and  species, 
as  none  of  the  latter  is  deprived  of  any  one  of  the  four  of  them  ; 
and  by  the  particular  movement,  I  mean  the  predominance  of 
one  of  them  in  the  above  genera  and  species.  Thus,  as  we  have 
just  now  said,  the  plants  are  fixed  in  the  earth  because  they  are 
more  earthy,  the  birds  are  in  the  air  because  they  are  more  airy, 
and  the  fish  in  the  water  because  they  are  more  watery.  The 
terrestrial  animals  hold  the  middle  position  between  the  two 
extremes. 


1  Remove  the  Alaph  from  the  beginning. 
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Further,  in  the  very  particular  movement  of  the  composi¬ 
tion  of  the  earth,  the  part  which  was  drier  gave  birth  to  trees, 
the  part  which  was  less  dry  gave  rise  to  herbs  and  vegetables, 
and  the  part  which  was  of  medium  dryness  gave  rise  to  shrubs, 
which  hold  a  middle  position  between  herbs  and  trees.  As 
such  may  be  counted  the  mustard  plant,  et  cetera ,  which  are  of 
the  category  of  herbs,  but  possess  some  woodiness.  In  the 
same  way,  the  animal-plants  also  have  three  divisions. 

After  this  let  us  speak  of  the  difference  in  the  species  of  the 
above  genera,  and  first  of  all,  of  the  differentiation  in  the  species 
of  the  terrestrial  animals,  such  as  man,  horse,  ox,  et  cetera.  We 
will  at  the  outset  speak  of  the  reason  why  man  alone,  of  all  the 
terrestrial  animals,  is  the  only  one  to  have  an  upright  posture,  and 
to  walk  on  the  earth  not  on  all-fours,  like  other  animals  ;  and  of 
the  reason  why  he  does  not  possess  all  his  qualities  from  birth, 
but  acquires  them  little  by  little,  through  teaching.  Indeed  the 
quadrupeds  and  other  animals  perform  all  their  actions  from 
childhood,  and  not  through  teaching.  For  example,  some  swim 
from  their  childhood,  or  know  their  mother,  or  distinguish  be¬ 
tween  different  kinds  and  qualities  of  food,  or  flee  from  enemies, 
or  possess  from  the  very  beginning  the  full  power  of  movement 
with  others  of  their  own  kind. 


CHAPTER  XIV. 

On  the  reason  why  man  alone ,  of  all  animals ,  is  upright  in  his 
posture ,  and  why  he  acquires  everything  by  teaching,  while 
other  animals  acquire  what  they  possess  from  their  nature. 

W  e  affirm  that  man  is  composed  of  two  natures  :  one  of  them 
from  the  body,  which  is  from  the  elements,1  and  the  other  from  131 
a  rational,  immaterial  and  unelemental  soul.  The  nature  which 
is  composed  of  the  elements  is  a  body  which  falls  under  the 
senses,  and  the  existence  of  which  is  unquestionable  ;  while  the 
other  nature  is  immaterial  and  does  not  fall  under  the  senses, 


1  Read  istukhse. 
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and  its  existence  is  thus  questionable.  We  must  therefore 
demonstrate  its  existence,  and  then  add  its  attributes.  Because 
it  is  not  perceived  through  the  senses,  it  is  necessary  to  demon¬ 
strate  its  existence  by  reasoning.  We  will  demonstrate  this 
through  its  workings,  over  which  sense  has  no  power,  and  it  is 
from  them  that  we  will  deduce  our  reasoning. 

On  the  existence  of  an  immaterial  soul.1 

The  eyes  of  the  body,  when  open,  perceive  external  actions  ; 
but  when  these  eyes  are  closed  and  unopened,  there  are  inside 
the  man  other  eyes  which  perceive  ;  and  since  there  is  no  room 
for  eyes  inside  the  man,  with  which  he  can  see,  as  there  is  no 
place  for  such  eyes,  either  inside  the  head  of  man  or  m  any  of 
his  other  organs,  these  internal  eyes  are  only  a  semblance  of  the 
external  eyes.2  Because  they  are  only  a  semblance,  and  are  not 
a  composition  from  the  body,  like  the  external  eyes,  they  have  not 
even  a  place.  Where  would  such  a  place  be  ?  They  are  also 
something  different  from  the  body  :  lo,  the  eyes  of  the  body  are 
limited,  and  their  vision  may  be  impaired  ;  while  those  others 
are  imperishable,  as  they  are  not  composed  of  the  antagonistic 
elements  from  which  the  eyes  of  the  body  are  composed.  The 
eyes  of  the  soul  are  therefore  not  material  like  the  external  eyes. 
Since  man  has  two  sets  of  eyes,  one  external  and  the  other 
internal,  the  external  one  being  composed  of  the  elements, 
perishable,  perceptible  through  the  senses,  and  consequently  not 
denoting  a  body — man,  therefore,  is  composed  of  two  natures  : 
an  immaterial  soul  and  a  material  body. 

Animals  do  not  possess  this,  because  they  do  not  walk  when 
their  eyes  are  closed,  as  they  have  only  the  material  eyes  ;  while 
man  walks  even  when  his  eyes  are  closed.  Eo,  men  blind  from 
birth  walk  ahead.  They  walk,  therefore,  through  the  eyes  of  the 
soul.3  Further,  when  we  plan  to  do  something,  for  instance 

1  The  author  s  views  on  the  soul  differ  considerably  from  those  of  Aristotle. 
See  Aristotle,  De  Anima,  Book  II,  ch.  2-3,  and  Book  III,  ch.  4-8. 

2  The  text  is  here  corrupt,  and  the  copyist  has  put  in  red  the  heading 
quality  of  the  soul,’  which  is  incorrect,  and  which  may  have  been  taken  from 

a  marginal  note. 

3  There  is  after  this  an  incomprehensible  sentence  which  literally  means 
that  thou  mayest  forget  the  fact  that  it  has  been  given.”  These  words  may 

have  belonged  to  a  longer  sentence  omitted  by  the  copyist. 
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to  build  a  house  or  make  a  door,  we  first  see,  with  the  internal 
eyes,  all  the  work  completed,  before  it  is  made  ;  and  after  we 
have  completed  it,  it  is  perceived  by  the  eyes  of  the  body  in  the 
same  form  as  it  was  perceived  by  the  internal  eyes ;  but  because 
the  animals  have  no  internal  eyes,  they  cannot  look  at  a  thing 
before  it  comes  into  existence.  This  is  the  reason  why  they  do 
not  make  any  work  of  art,  but  only  look,  with  the  external  eyes, 
at  a  thing  which  is  made.  Indeed,  they  possess  nothing  which 
would  give  them  an  internal  sense,  because  they  have  no  im¬ 
material  soul. 

Further,  we  see  that  a  man  performs  two  contrary  actions, 
one  of  which  is  for  the  building  up  of  his  body,  and  the  other 
for  its  destruction.  The  action  which  builds  up  his  body  is 
the  strong  desire,  formed  from  the  elements,  for  food,  drink,  132 
sleep  and  marriage,  which  constitute  him,  and  without  which 
it  is  impossible  for  him  to  live.  This  desire  is  effected  through 
the  harmony  of  the  elements,  when  they  do  not  fight  and  combat 
one  another.  This  is  known  to  be  so  from  the  fact  that  when  they 
fight  one  another  in  any  illness,  no  desire  takes  place.  Desire, 
therefore,  takes  place  when  harmony  is  established  between 
them.  We  see,  however,  that  in  spite  of  the  fact  that  they  are 
in  harmony  with  one  another,  and  their  power  1  is  unimpaired, 
and  they  do  not  contradict  one  another,  but  are  at  one  to  do  a 
certain  thing,  yet  the  strong  desire  for  food,  sleep  and  marriage 
is  checked  in  them  forcibly,  and  is  not  fulfilled,  while  the  material 
desire  persists.  This  cannot  come  from  the  elements,  because 
of  their  mutual  harmony  ;  but  it  comes  from  the  soul,  to  which 
the  performance  of  the  action  is  repugnant ;  and  in  this  way  the 
desire  is  checked  by  another  thing,  which  is  the  immaterial  soul. 
Animals  do  not  possess  this,  because  they  cannot  by  themselves 
check  themselves  when  they  are  animated  by  a  strong  desire 
towards  food,  sleep  and  marriage  ;  while  man  can  do  so.  This 
happens  to  animals  because  they  have  no  other  nature  that  is 
antagonistic  to  the  elements  ;  but  such  a  nature  is  found  in  man. 

It  follows  that,  since  man  possesses  two  antagonistic  workings, 
the  one  perfecting  his  body,  and  the  other  destroying  it,  the 


1  Lit.  “  feeling.” 
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elements  in  him  encounter  another  thing  which  checks  them,  and 
that  thing  is  the  immaterial  soul. 

Further,  we  see  that  all  animals  in  general  fear  man,  work 
for  him,  and  are  subject  to  him,  although  they  are  equal  with  man 
in  the  matter  of  their  provenance  from  the  elements.  There  is 
no  species  of  animal  which  works  for,  is  subject  to,  fears,  or 
satisfies  the  wants  of,  any  other  animal,  but  man  alone,  for  whom 
all  work,  and  to  whom  all  are  subject.  The  reason  for  this  is 
to  be  sought  m  the  fact  that  he  possesses  another  nature,  which 
is  stronger,  higher  and  more  sublime  than  that  which  emanates 
from  the  elements,  and  which  is  immaterial.  If,  therefore, 
animals  fear  man  generally,  work  for  him,  and  are  subject  to 
him,  in  spite  of  the  fact  that  he  is  in  everything  equal  to  them 
in  his  provenance  from  the  elements,  there  is  in  him  an  immaterial 
nature,  which  is  not  from  the  elements,  but  which  unites  with 
the  known  elements,  and  dominates  the  animals.  How  it  is 
united,  and  how  it  is  possible  that  a  material  body  should  be 
united  with  an  immaterial  one,  we  have  discussed  as  fully  as 
possible  in  our  Book  on  the  Soul ,  which  we  wrote  in  twenty 
chapters,  and  in  which  we  treated,  by  means  of  natural  and  cogent 
proofs,  of  the  existence  of  the  soul,  its  nature,  and  all  the  neces¬ 
sary  questions  relevant  to  it. 

The  reason  why  man,  of  all  quadrupeds,  is  the  only  one  with 
an  upright  posture,  and  the  only  one  that  walks  on  two  feet, 
is  the  following  :  we  have  shown  that  man  is  composed  of  two 
natures — a  material  nature  and  an  immaterial  one,  which  is 
the  rational  soul  ;  and  because  the  nature  of  the  soul  is  light — 
since  it  is  immaterial — it  rises  upwards,  and  through  its  union 
with  the  body  stretches  it  upwards  by  means  of  its  lightness. 

133  As  to  the  body,  it  weighted  man’s  feet  downwards,  according  to 
its  nature.  This  is  the  reason  why  man  was  lengthened  towards 
his  upper  and  lower  limits,  and  in  this  way  the  uprightness  of 
the  stature  of  man  was  accomplished.  This  explains  why  he, 
alone,  of  all  animals,  moves  slowly  in  an  upright  position  towards 
the  heaven,  making  use  of  the  eyes  of  both  the  soul  and  the  body. 
So  far  as  other  quadrupeds  are  concerned,  because  their  nature 
is  one  —  that  nature  emanating  from  the  elements  —  although 
they  possess  more  length  than  width,  as  we  have  shown  and 
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demonstrated  above,  yet  they  walk  on  all  fours.  This  happens 
because  there  is  in  them  no  other  nature  to  unite  with  that 
which  emanates  from  the  elements,  struggle  with  it,  and  lift 
their  feet  upwards.  This  explains  why  their  head  inclines 
downwards  and  is  straight,  while  that  of  man  is  round,  in 
accordance  with  the  uprightness  of  his  stature. 

If  you  say  that  an  immaterial  thing  does  not  possess  in  its 
nature  the  faculty  of  going  upwards  or  downwards  ;  and  that  if 
it  were  able  to  go  upwards  and  downwards,  it  would  also  go  to 
the  right,  to  the  left,  forwards  and  backwards,  and  thus  it  would 
be  material,  and  not  immaterial — we  will  answer  that  the  im¬ 
material  soul  does  not  possess  in  its  nature  any  one  of  the 
movements  of  the  body,  but  only  possesses  them  because  of  its 
union  with  the  body  (through  the  animal  soul). 

How  could  the  rational  soul  unite  with  the  body  through  the 
animal  soul  ?  The  animal  soul  possessed  very  thin  parts,  which 
united  with  the  rational  soul  ;  and  this  same  animal  soul  united 
with  the  body  through  its  thick  parts,  but  because  it  possessed 
a  predominance  of  the  elements  which  tend  to  go  upwards,  over 
the  elements  which  tend  to  go  downwards,  its  nature  tended  to 
go  upwards  ;  and  having  become  more  volatile,  when  united  with 
the  immaterial  soul,  it  took  a  greater  elan  upwards.  And  because 
of  this  predominance  of  the  upward  drive  which  it  received, 
it  pulled  man  upwards,  and  made  him  upright  in  his  stature, 
while  it  formed  a  connecting  link  between  his  two  opposite 
ends,  and  caused  an  upward  movement  like  a  perpendicular 
line.  The  irrational  animals  do  not  possess  an  upright  stature, 
because  this  predominance  is  not  found  in  them.  It  is  in  this 
way  that  the  immaterial  soul  may  be  said  to  have  straightened 
the  stature  of  man. 

The  immaterial  soul,  being  circumscribed,  possesses  a  parti¬ 
cular  movement,  but  this  movement  is  not  localised,  like  that 
of  a  body  whose  movement  is  effected  by  increase  and  decrease 
through  heaviness  and  lightness  caused  by  the  antagonism  (of 
the  elements).  The  soul  reaches  where  it  wishes,  through  the 
movement  of  the  mind,  immediately  it  wishes  it.  If  the  light 
of  the  sun,  immediately  after  it  has  shone,  reaches  the  ends  (of 
the  earth),  and  in  the  same  way,  immediately  a  body  stands 
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before  it,  it  is  checked  and  makes  a  reflected  movement,  how 
much  more  will  the  soul  do  so  ?  Indeed  it  flies  instantaneously 
through  the  mind  1  wherever  it  wishes,  without  taking  a  straight 
line,  as  such  a  line  is  made  by  a  thing  which  possesses  thickness, 
coldness,  and  density.  Because  the  soul  does  not  possess  any 
of  these  things,  it  is  not  animated  by  any  straight  movement 
forwards  or  backwards,  but,  through  its  swift  nature,  moves 
134  swiftly  wherever  it  wishes,  and  its  nature  itself  testifies  that  at 
the  very  moment  when  it  wishes  to  be  somewhere,  it  is  there. 
As  to  the  body,  it  does  not  possess,  like  the  soul,  the  faculty  of 
being  quickly  everywhere,  but  it  takes  years,  months  or  days 
to  do  it,  because  it  is  imprisoned  in  a  dense  and  thick  matter. 
Since,  however,  the  soul  is  immaterial,  there  is  nothing  to 
check  it. 

It  follows  from  this  that  it  is  not  strange  for  an  immaterial 
soul  to  extend  the  body  upwards,  in  accordance  with  its  nature, 
even  when  it  does  not  possess  by  nature  this  upward  extension, 
but  only  a  circumscribed  movement.  It  is  through  this  circum¬ 
scribed  movement,  which  is  neither  straight  nor  curved,  that 
it  is  joined  to  the  body,  and  moves  away  from  it. 

The  union  of  the  body  with  the  soul  is  in  the  following  way  : 
it  is  inside  the  body,  but  not  in  the  way  in  which  a  body  is  inside 
another  body,  for  instance  water  or  oil  in  a  skin  ;  but  it  is  in  it 
as  an  integral  yet  composite  entity  ;  and  it  is  not  mixed  with  it, 
because,  like  the  body  which  keeps  its  entity  intact,  it  also  keeps 
its  entity  without  change.  It  is  in  the  body  according  to  its  size, 
whether  large  or  small,  while  itself  is  neither  large  nor  small. 
This  is  illustrated  by  a  piece  of  iron  or  other  metal,  in  which 
fire  is  seen.  The  greatness  or  smallness  of  the  fire  is  seen  accord¬ 
ing  to  the  greatness  and  shape  of  this  object,  although  fire  itself 
has  neither  greatness  nor  smallness.  This  is  known  from  the 
fact  that  when  from  a  lamp  we  set  fire  to  two  pieces  of  wood, 
one  of  which  is  eleven  cubits  long,  and  the  other  five,  although 
the  lamp  is  one,  with  a  definite  size,  yet  when  the  fire  moves 
to  the  piece  of  wood,  it  possesses  in  itself  neither  measure  nor 
shape,  certainly  not  those  it  had  before.  If  fire,  which  is  a 
material  thing,  is  like  this,  how  much  less  would  the  immaterial 

1  Read  hauna. 
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soul,  when  united  with  the  body,  have  in  itself  shape,  greatness 
or  smallness  ? 

Why  are  all  animals  endowed  with  all  their  modes  of  behaviour 
from  birth,  and  not  from  teaching,  while  man  is  in  need  of 
teaching  ?  We  answer  that  animals  possess  all  these  things 
from  nature,  because,  as  we  have  shown,  they  have  only  one 
nature  ;  and  since  they  have  one  nature,  and  that  from  the 
elements,  nothing  impedes  those  elements  from  putting  into 
action  the  natural  impetus,  together  with  the  natural  knowledge. 

As  to  man,  because  he  is  composed  of  two  natures,  united  with 
each  other,  when  his  nature  that  emanates  from  the  elements 
takes  its  drive  to  accomplish  the  things  that  belong  to  it,  his 
immaterial  nature  impedes  it,  and  allows  it  to  accomplish  them 
only  little  by  little,  while  joining  some  of  its  rational  movement 
with  the  irrational  impetus  of  the  former,  so  that  all  its  actions 
may  be  accomplished  rationally,  through  teaching.  This  takes 
place  in  two  ways  :  either  inwardly,  through  natural  thought, 
which  gives  rise  to  all  arts,  inventions  and  sciences,  or  out¬ 
wardly,  through  a  teacher,  who  has  received  them  through 
tradition  from  his  elders.  The  animals  do  not  possess  any  of 
these  things,  as  they  possess  all  (their  modes  of  behaviour) 
without  increase  or  decrease  from  their  birth.  Lo,  they  run, 
cry,  swim  in  water,  and  distinguish  one  another,  their  suitable 
food,  their  masters  and  strangers.  To  the  animals  was  given 
from  the  beginning,  by  the  elements,  through  the  animal  soul, 
a  natural  knowledge  and  a  movement  which  is  natural,  simple,  135 
and  unchecked  by  any  antagonistic  thing. 

As  to  man,  because  he  has  in  him  something  which  is  not 
elemental,  when  the  elements  strive,  through  the  animal  soul, 
to  do  a  thing,  the  immaterial  and  rational  soul  inhibits  them  ; 
and  after  it  has  checked  them,  it  allows  the  action  to  be  accom¬ 
plished  gradually.  It  is  well  established  that  an  action  that 
emanates  abruptly  from  the  elemental  impetus,  ends  also 
abruptly  ;  while  all  the  works  of  man,  because  performed  ration¬ 
ally  and  gradually,  have  duration.  Lo,  the  four  rational  sciences, 
and  all  the  arts,  have  continuity,  because  they  came  gradually 
into  complete  existence  ;  and  they  point,  as  with  a  finger,  to  the 
rational  soul,  their  maker,  and  testify  to  its  being  lasting  and 
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immortal.  On  the  other  hand,  there  is  not  a  single  action  of 
animals  that  is  preserved  after  their  death,  to  testify  to  us  that 
they  have  an  immortal  and  lasting  nature.  They  have  only 
their  composition,  which  perishes  and  reverts  to  the  elements. 


CHAPTER  XV. 

On  the  reason  why  man  alone  has  white  hair  in  his  old  age. 

The  reason  for  this  is  the  following  :  man  makes  use  of 
numerous  and  different  kinds  of  food,  and  also  after  his  hunger 
has  been  satisfied,  he  adds  to  this  satisfaction  more  food  and  drink. 
This  gives  rise  in  him  to  many  superfluities,  which  join  with 
the  skin  and  render  its  external  part  soft,  tender  and  liable  to 
changes,  like  all  the  characteristics  found  in  the  stage  of  childhood. 
After  the  age  of  puberty,  heat  joins  with  his  humidity,  and  kindles 
and  parches  this  excessive  humidity,  and  gives  birth  to  black 
hair  on  all  the  body.  When,  however,  man  reaches  the  last 
stage  of  old  age,  the  heat  found  in  the  humidity  diminishes, 
and  quickly  evaporates,  because  of  the  width  of  his  pores  and 
the  displacement  of  his  humidity.  The  cold  then  predominates, 
and  his  hair  becomes  white,  through  cold  and  humidity.  Lo, 
when  cold  predominates  in  water,  to  the  point  of  freezing,  it 
becomes  white.  The  head  and  the  beard  become  white  first, 
because  it  is  there  that  a  great  quantity  of  the  superfluity  which 
causes  the  growth  of  hair  accumulates. 

As  to  the  other  animals,  their  hair  does  not  become  white 
in  their  old  age,  because  they  do  not  make  use  of  numerous  and 
different  kinds  of  food,  nor  do  they  add  to  it  after  they  are 
satisfied.  This  is  the  reason  why  the  superfluity  which  ac¬ 
cumulates  near  their  skin  is  less  in  quantity,  and  is  hard  and  dry, 
and  presses  and  squeezes  itself  against  the  pores,  and  in  this  way 
it  becomes  not  very  liable  to  change,  and  the  evaporating  matter 
that  accumulates  there  becomes  small.  Because  the  nature 
(of  animals)  is  thick,  and  the  superfluity  which  collects  near  their 
skin  is  dry,  their  pores  are  narrow.  This  explains  why  in  their 
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old  age  they  do  not  experience  much  evaporation,  and  since 
their  heat  is  kept  inside  together  with  their  superfluity,  and 
does  not  receive  further  increase,  their  hair  remains  black,  and 
does  not  whiten  in  their  old  age.  This  explains  also  why  their 
hair  does  not  grow  much,  but  keeps  the  same  length  from 
childhood  to  old  age,  with  the  exception  of  goats,  sheep  and 
other  animals  which,  because  of  the  humidity  and  heat  which 
their  nature  possesses  more  than  others,  have  an  everyday] 36 
growth  of  hair. 


CHAPTER  XVI. 

The  reason  why  all  animals,  such  as  horse ,  ox,  dog,  eagle,  pigeon, 
et  cetera,  are  not  one  species,  although  all  of  them  emanate 
from  the  elements. 

Increases  and  decreases  occurred  m  the  very  first  composition 
that  took  place  from  the  elements,  on  account  of  their  mutual 
antagonism.  It  was  indeed  impossible  that  one  species  only 
should  emanate  from  them,  because  all  the  species  did  not  come 
from  one  element.1  If  there  had  been  only  one  element,  or 
if  the  (four)  elements  had  no  mutual  antagonism,  and  con¬ 
sequently  no  increase  or  decrease  had  occurred,  it  is  just  possible 
that  one  species  might  have  resulted.  Many  species,  however, 
of  terrestrial,  aquatic  and  aerial  animals,  of  animal-plants  and  of 
trees,  came  into  existence,  because  different  and  innumerable 
parts  were  formed  from  the  increases  and  decreases  that  took 
place  in  the  first  composition  from  the  elements. 

First  the  general  division  took  place,  which  gave  rise  to  the 
three  main  genera  of  animals,  animal-plants  (and  plants),  as 
we  explained  above.  Then  the  more  particular  division  took 
place  from  the  general  division,  and  gave  rise  to  three  sub¬ 
divisions  from  each  one  of  the  genera.  And  so  took  place  the 
division  of  the  animals  into  terrestrial,  aquatic  and  aerial  ;  of 
the  plants  into  trees,  shrubs  and  herbs  ;  and  of  the  animal- 
plants  into  shell-fish,2  sponges  and  molluscs.  Further,  the 

1  Cod.  erroneously  iskema  (Gr.  cr^T^ca.)  instead  of  istukhsa. 

2  Or,  oysters. 
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terrestrial  animals  gave  rise  to  innumerable  species  :  man,  ox, 
horse,  et  cetera  ;  and  the  aquatic  animals  gave  rise  also  to  in¬ 
numerable  species  :  fish,  siluridae,  crustaceans,  et  cetera  ;  while 
the  aerial  animals  gave  rise  to  eagle,  pigeon,  vulture,  et  cetera. 

Further,  each  one  of  the  species  (was  sub-divided)  and  gave 
rise  :  in  man,  to  individuals,1  such  as  Peter,  Paul  and  John  ; 
in  the  ox,  to  a  white  ox,  a  black  ox,  et  cetera  ;  in  the  horse, 
to  a  powerful  horse,  a  swift  horse  and  a  beautiful  horse  ;  in  the 
fish,  to  a  megacephalous  fish,  a  microcephalous  fish,  a  broad 
fish,  et  cetera  ;  in  the  eagle,  to  a  beautiful  eagle  and  a  large¬ 
winged  eagle.  The  same  thing  applies  to  the  other  animals, 
as  found  in  the  diagram  below : — 
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Black 
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This  diagram  is  found  in  the  MS.  on  the  following  page,  owing  to  lack  of 
space. 

1  The  same  word  as  above,  translated  “  individual’ 
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In  the  same  way  as  changes  took  place  in  the  mam  genera 
from  increases  and,  decreases  so  also  they  took  place  in  the  par¬ 
ticular  genera  that  followed  them,  and  so  on  in  all  the  genera, 
species  1  and  individua.  If  there  could  have  been  any  division 
below  that  of  individua,  these  would  have  given  rise  to  yet 
another  division. 

All  animals  alike  possess  bones,  flesh,  veins,  arteries,  et  cetera , 
as  we  pointed  out  above  ;  trees  generally  possess  woodmess  and 
fruit ;  herbs  possess  a  stramineous  and  volant  nature  ;  while 
shrubs  are  endowed  with  the  characteristics  of  both  the  above. 
The  same  (division)  applies  to  all  animal-plants.  The  elements 
imparted  through  their  movements  to  each  of  the  genera  some 
characteristics  that  are  common  to  all,  and  some  others  that 
differentiate  them.  They  imparted  also  to  the  species  character¬ 
istic  differentiations  whereby  each  of  them  is  distinguished  from 
the  other,  as  the  horse  and  the  ox  are  distinguished  from  the 
ass.  This  was  affected  m  the  first  composition  of  the  elements, 
through  the  proportionate  quantities  of  heat,  cold,  humidity  and 
dryness,  the  antagonism  of  which  gave  rise  in  each  species  to 
an  increase  or  decrease  different  from  that  of  its  neighbour,  137 
and  gave  it  distinctive  marks.  This  is  the  reason  why  they 
acquired  through  this  movement,  different  forms  :  long,  short, 
or  round  ;  and  also  colour  and  other  different  characteristics, 
which  it  is  not  necessary  to  enumerate  individually,  and  thus 
prolong  our  discourse  endlessly  ;  and  those  characteristics  have 
been  handed  down  to  the  present  day  in  each  species. 

Accidental  variations  also  occurred  in  individuals  of  each 
species,  not,  however,  through  that  variation  which  perfected 
this  species  in  its  essential  existence  and  constituted  all  the 
genera  and  species,  but  through  the  accidental  variation  that 
occurred  to  each  individual  at  the  beginning  of  its  composition 
from  the  semen.  This  resulted  either  from  addition  to  food, 
or  from  climate,  or  from  any  other  external  accident  that  affected 
individuals  of  the  species,  and  not  all  the  species.  In  this  way, 
one  became  red-haired,  another  snub-nosed,  and  another  tall. 

In  this  way  also  this  one  may  be  said  to  be  the  son  of  that  one, 


1  In  the  text,  “  species  ”  is  placed  before  “  genera.” 
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and  both  of  them  the  children  of  another  ;  but  all  (these  character¬ 
istics)  as  combined  in  any  one  individual  will  not  apply  to  another. 
The  first  variation  of  the  species  is  effected  by  the  movement  of 
the  union  of  the  elements  with  one  another,  and  emanates  from 
God,  who  implanted  this  movement  in  them,  through  their 
mutual  antagonism  ;  while  the  second  variation  comes  from  the 
same  antagonism  of  the  movements  of  the  elements,  in  accord¬ 
ance  with  what  the  Creator  placed  in  them,  but  through  the 
medium  of  the  parents. 

This  may  be  illustrated  from  speech,  which  is  composed  of 
substantives,  verbs,  and  /xero^ at,  that  is  to  say,  participles,  et 
cetera.  Although  these  substantives  and  verbs  denote  the  same 
genera  and  species  in  different  countries,  yet  the  (individual) 
names  of  these  genera  and  species  are  different.  For  instance, 
one  Alaph  is  not  distinguished  in  its  genus  from  another  Alaph, 
or  one  Baith  from  another  Baith,  but  m  their  species  they  differ, 
as  one  Alaph  may  be  long,  another  short,  this  one  beautiful, 
and  another  one  not ;  and  so  also  with  Baith,  Gamal,  et  cetera  ; 
while  all  of  them  have  been  formed  through  the  process  of  genera, 
species  and  individua,  from  the  various  movements  :  long, 
short,  forward,  backward,  round  and  tall. 

Genera  and  species  are  always  and  invariably  the  very  same, 
while  individua  may  or  may  not  be  alike.  It  is  in  this  way  that 
I  understand  the  classification  of  the  genera,  species,  persons 
and  individua,  which  I  said  emanated  from  the  causative  increases 
and  decreases. 

138  The  functional  and  utilitarian  ground  for  the  division  of 
the  above  not  into  one  genus  or  one  species  alone  is  the  follow¬ 
ing  :  if  all  the  world  were  composed  of  one  genus  or  one  species 
of  things,  the  species  and  the  individua  would  have  been  identi¬ 
cal  with  one  another,  and  this  would  have  given  rise  to  confusion 
between  the  species  of  man  and  of  different  species  of  animals, 
and  in  this  way  it  would  have  been  impossible  to  distinguish  the 
species  of  man  from  that  of  the  ox,  of  the  bear,  or  of  any  other 
species,  and  to  know  which  was  man  and  which  was  not  ;  and 
in  the  species  of  man,  who  was  a  king  and  who  was  a  slave.  If 
this  were  the  case,  the  (order  of  the)  world  would  have  come  to 
an  end  through  the  mistakes  that  would  have  arisen  ;  and  a 
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worse  result  would  have  been  that  weakness  would  have  been 
imputed  to  the  Creator,  as  it  might  have  been  believed  that  He 
created  the  universe  m  one  species  haphazardly,  or  that  some¬ 
thing  prevented  Him  from  creating  different  genera  and  species. 
Immeasurable  benefits  therefore  accrued  from  the  differentiations 
of  the  genera,  species  and  mdividua.  Indeed  the  number  of 
these  differentiations  of  genera  and  species  bespeak  the  infinite 
wisdom  and  omnipotence  of  the  Creator. 

Further  (these  differentiations)  teach  us  justice  in  our  social 
intercourse  with  one  another,  in  our  (agreements  and)  dis¬ 
agreements  with  one  another  when  buying  and  selling,  and  in  other 
things.  Indeed  (without  them)  one  individual  would  have  taken 
the  thing  which  we  were  wishing  to  give  to  another,  and  we  should 
not  have  recognised  our  sons  and  daughters  and  their  mothers, 
and  this  would  have  given  rise  to  innumerable  injustices.  It 
follows  that  the  (Creator)  acted  very  wisely  in  not  ordaining  the 
genera,  species  and  mdividua  to  be  identical  with  one  another. 


CHAPTER  XVII. 

The  reason  why  in  the  first  composition  the  genera  and  species  of 
man ,  horse ,  ox,  et  cetera,  came  into  existence  from  the  elements, 
and  did  not  vary  from  the  beginning  up  till  now  ;  while  other 
species  come  into  existence  in  our  days,  such  as  flies,  midges, 
tape~worms,  et  cetera. 

We  affirm  that  the  first  composition  of  the  genera  and 
species,  such  as  man,  ox,  and  others,  which  took  place  at  the 
beginning,  came  into  existence  from  the  general  movement  of 
the  simple  elements,  whereby  the  composition  of  the  four  com¬ 
pound  elements  took  place  from  the  simple  ones.  That  movement 
did  not  occur  again  up  till  now,  and  cannot  occur  again.  Since 
there  are  no  simple  elements  that  come  together  for  the  purpose  of 
(general)  composition,  there  are  no  genera  that  emanate  from  them. 
Indeed  the  genera  and  species  came  into  existence  once,  in  the 
same  way  as  the  coming  together  (of  the  elements)  occurred  once  ; 
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and  as  there  is  no  time  intervening  between  the  simple  and  the 
compound  elements,  but  only  priority  of  order,  as  we  have  shown 
above,  so  there  is  no  time  intervening  between  the  compound 
elements  and  the  genera  and  species  which  emanated  from  them, 
in  such  a  way  that  we  may  assert  that  this  one  was  made  at 
this  time,  before  that  one  at  that  time.  On  account  of  our 
weakness,  this  composition  was  extended  with  us  to  years,  but  so 
far  as  the  Creator  is  concerned,  He  (made  the  world)  all  at  once. 

The  unimpeachable  testimony  of  the  prophet  shows  us  this  : 

‘In  the  beginning  God  made  the  heaven  and  the  earth.”1 
This  implies  that  both  of  them  were  made  in  the  beginning,  and 
not  the  heaven  in  the  beginning,  and  after  this  beginning,  the  earth. 
It  is  on  account  of  our  weakness  that  the  division  of  first  day 
and  second  day,  et  cetera ,  was  made.  Everything  emanated  from 
Him,  and  was  completed  by  Him  as  with  a  sign,  because  there 
is  no  delay  2  in  His  infinite  nature.  In  the  same  way  as  in  our 
days  compound  elements  do  not  emanate  from  the  simple 
elements,  in  spite  of  the  fact  that  these  are  as  simple  now  in  their 
nature  as  they  were,  so  also  species  do  not  emanate  to-day  from 
the  (compound)  elements,  as  they  did  in  the  beginning.  Indeed 
when  they  acquired  at  that  time  their  separate  existence  they 
no  longer  possessed  the  same  qualities  that  they  possessed  when 
they  were  united  in  the  beginning,  and  therefore  no  species 
emanate  from  them  now. 

Why  then  have  some  species  come  into  existence  from  the 
elements  from  the  beginning  up  till  now,  for  example  flies, 
midges,  tape-worms  and  the  like?  We  answer  that  the  ele¬ 
ments  possess  two  increases  :  that  of  generation  and  that  of 
growth.  One  of  these  concerns  their  substance  and  does  not 
change  ;  while  the  other  concerns  generation,  and  takes  place 
after  the  species  of  the  first  composition,  emanating  as  they  do 
from  the  elements,  and  not  changing  in  their  substance,  have 
undergone  changes  (in  their  composition),  deteriorated  and  rotted. 
This  is  the  reason  why  (the  species  of  the  first  composition) 
have  come  down,  through  generation,  from  this  being  to  that 
being,  up  to  the  present  time,  the  composition  of  the  true  sub¬ 
stance  which  is  in  them  remaining,  like  leaven,  and  taking  in 

1  Gen.  i.  1 .  2  Read  tuhhdya. 
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some  of  them  the  form  of  semen,  and  In  others  the  form  of  eggs. 
The  essence  which  is  m  the  semen  draws  to  itself,  through  food 
and  drink,  the  substance  which  emanates  from  the  elements,  and 
which  has  not  changed  (from  the  beginning)  ;  and  in  this  way 
the  growth  of  the  bodies  of  animals  takes  place. 

As  to  the  species  that  come  into  existence  to-day  from  the 
elements,  they  emanate  from  the  increase  that  takes  place  after 
(the  first  composition)  has  rotted,  deteriorated  and  undergone 
changes  :  examples  of  these  are  tape-worms,  midges,  flies  and 
lice.  The  reason  why  these  have  no  generation  is  that  they  come 
into  existence  by  accident,  from  the  corruption  that  takes  place  ; 
and  in  this  way  they  come  into  existence  and  cease  to  exist 
accidentally.  This  is  known  to  be  so  from  the  fact  that  until  meat 
has  rotted,  deteriorated  and  decayed,  no  worms  emanate  from 
it  ;  and  until  dung  has  rotted,  it  does  not  breed  1  fleas. 

Let  us  now  take  an  example  of  how  things  in  the  cosmos  grow, 
from  man,  who  is  a  microcosm,  and  who  comes  into  existence 
from  semen.  That  semen  is  a  small  particle  of  matter,  but  it 
possesses  great  potentiality  to  come  into  activity.  It  takes  from 
father  and  mother  all  things  belonging  to  their  nature  :  head, 
hands,  feet,  eyes,  nose,  liver,  and  all  the  other  organs  of  the  body. 

It  afterwards  receives  from  outside,  through  the  movement 
emanating  from  nutrition,  the  things  that  resemble  it — that  is 
to  say,  the  true  substance  (which  emanates  from)  the  elements  ; 
and,  subsequently,  little  by  little,  it  attains  the  state  of  resembling 
its  parents.  Similar  things  happen  to  all  the  species  that  have 
offspring  resembling  them. 

After  they  have  received  their  food,  however,  something 
remains  of  it,  which  deteriorates  and  decays,  and  which  the 
first  matter  2  does  not  receive  for  the  purpose  of  growth.  From 
this  residue,  when  found  inside,  worms  emanate,  and  when 
driven  outside,  lice  and  nits  are  generated.  And  as  there  is 
change  in  the  decay,  which  is  continually  making  a  fresh  be-  140 
ginning,  and  accidentally  coming  into  existence  and  ceasing  to 
exist,  genera  and  species  continually  emanate  from  the  elements. 
Because,  however,  the  first  composition  took  place  once  in  the 

1  Read  ‘ abedh ,  with  a  Dalath. 


2  /.e.,  the  first  composition,  as  above. 
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beginning,  and  will  not  take  place  again,  no  more  genera  and 
species  will  emanate  from  it. 


CHAPTER  XVIII. 

On  the  reason  why  all  quadrupeds — with  possible  small  exceptions 
— and  all  birds  have  a  tail,  while  man  has  not. 

We  affirm  that  man  possessed  an  upright  stature  because 
in  his  first  composition  a  continuous  and  straight  upward  move¬ 
ment  occurred  in  his  body.  This  is  the  reason  why  no  super¬ 
fluity  could  collect  in  the  middle  of  it,  through  the  cessation  of 
the  movement,  and  thus  cause  a  kind  of  inclination  outwardly  ; 
although,  as  we  stated  above,  he  had  his  genital  organ  and 
testicles  outside,  on  account  of  the  heat  which  predominated  in 
males  over  that  of  females.  As  to  all  the  other  animals,  such  as  the 
horse,  the  ox,  the  ass  and  the  rest,  no  straight  upward  movement 
occurred  in  them,  but  their  length  inclined  towards  the  earth  ; 
and  when  the  impetuosity  of  the  movement  was  checked  from 
the  direction  of  the  head  and  the  middle,  it  went  to  the  buttocks, 
and  there  matter,  becoming  heavy  and  preponderating  down¬ 
wards,  made  the  hmd  legs,  and  thus  caused  a  kind  of  angle. 
Then  matter  expanded  there,  and  caused  an  accumulation 
outside,  which  made  the  tail.  As  those  who  set  off  to  run  along 
a  certain  path,  when  they  reach  their  goal  and  turn  to  their 
right  into  another  path,  delay  their  movement  in  turning  round, 
and  then  begin  to  run  in  the  other  path  :  in  this  same  way  delay 
was  caused  in  the  movement  of  the  composition  of  animals 
near  the  buttocks,  where  the  matter  that  had  been  delayed  caused 
a  superfluity  which  leapt  outward,  and  gave  rise  to  the  tail. 

The  functional  ground  for  the  existence  of  the  above  is  the 
following  :  animals  have  tails  to  act  as  a  protection  and  a  cover¬ 
ing  to  their  anal  orifice,  so  that  it  may  not  receive  injury  from  an 
outside  blow  or  any  other  accident,  and  thus  suffer,  or  be  hurt  or 
damaged,  with  the  consequent  cessation  of  the  animal  function, 
and  death.  As  to  man,  he  is  in  no  need  of  a  tail,  because,  on 
account  of  the  uprightness  of  his  stature,  his  buttocks  cover  his 
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anal  orifice.  The  same  result  is  also  obtained  by  his  clothes. 
Further,  tails  came  into  existence  for  animals,  to  act  as  hands 
in  that  place,  and  thus  drive  away  flies 1  and  other  insects  which 
settle  there.  Thus  they  serve  as  a  hand-fan  m  the  direction  of 
the  testicles  and  thighs,  and  all  round  the  buttocks. 

Animals  walk  also  on  all  fours  because  God  created  them  m 
order  that  they  might  serve  and  assist  man  generally,  and  that 
he  might  ride  on  them  and  load  them  with  all  his  movables. 
Indeed  if  their  posture  were  upright,  they  could  not  be  of  such 
service,  as  they  would  have  been  too  weak  to  carry  things,  since 
their  hind  legs  alone  would  not  have  been  adequate  to  carry  both 
their  body  and  the  burden  of  the  carried  things.  When,  how¬ 
ever,  the  burden  is  placed  on  the  middle  part  of  an  animal,  it 
carries  it  equally  with  its  fore-legs  and  its  hind-legs. 


CHAPTER  XIX. 

On  the  reason  why  some  animals  have  horns ,  and  some  not  ;  and 
why  of  those  that  have  horns ,  some  have  one  only ,  in  the  middle  ; 
why  some  of  them  have  hoofs ,  and  some  not,  and  of  those  that 
have  hoofs ,  some  have  cloven  hoofs  and  some  round  ;  and  why 
some  others  have  claws.2 

We  stated  previously  that  in  the  movement  of  the  general 
composition,  changes  took  place  that  affected  the  particular 
compositions  of  the  species  and  their  differentiations.  And 
owing  to  the  antagonistic  parts  of  the  elements,  which  caused 
their  increase  and  decrease  through  the  balance  or  lack  of  balance 
of  the  movement,  as  we  wrote  at  the  beginning  of  this  our  work, 
more  than  one  species  came  into  existence.  Owing  to  the  above 
increases  and  decreases,  there  emanated  from  them  species  of 
animals,  some  of  them  with,  and  some  without,  horns.  The 
change  that  took  place  from  this  increase  and  decrease,  and 
gave  some  animals  horns,  came  about  as  follows  :  the  bony, 

1  Read  dabbabe. 

2  For  a  similar  statement  concerning  the  origin  of  hoofs,  horns,  etc.,  see 
Firdausul-Hikmat  of  Ibn  Rabban,  pp.  28-29. 
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venous  and  cartilaginous  matter  increased  in  them  in  comparison 
with  other  animals,  and  thus  an  excessive  matter  of  this  kind 
came  into  existence  in  them  ;  and  owing  to  the  fact  that  this 
matter  did  not  become  thin  and  evaporate,  because  of  the  thick¬ 
ness  of  the  animals — such  as  the  ox  and  the  goat — heat  accumu¬ 
lated  inside  :  both  the  heat  found  naturally  in  the  composition 
that  had  accumulated,  and  the  one  found  in  the  second  addition  ; 
and  this  heat  lifted  that  matter  upwards,  as  happens  inside  a  pot. 
When  it  reached  the  head,  it  collected  there  near  that  part  of 
the  back  that  is  denser,  firmer  and  colder.  Then  it  was  driven 
outwards  towards  the  front,  because  of  the  excessive  heat  that  is 
found  there  ;  and  through  the  driving  power  it  was  driven  out¬ 
side,  like  a  superfluity,  and  m  this  way  it  made  the  horns.  These 
came  first  small  and  soft,  and  then  dried  up,  through  their  contact 
with  the  air.  What  was  thick  and  earthy  m  that  matter,  and 
consequently  did  not  go  upwards  through  heat,  preponderated 
downward,  and  made  the  hoofs. 

The  animals  that  possessed  not  much,  but  a  little,  of  the  above 
cartilaginous  and  bony  matter,  had  neither  horns  nor  hoofs, 
but  only  claws.  This  is  the  reason  why  those  of  them  that  have 
claws  have  no  horns.  In  general  horns,  hoofs  and  claws  are  of 
one  substance,  although  differing  m  some  respects,  and  parti¬ 
cipate,  like  tendons,  in  the  nature  of  bones,  sinews  and  nerves. 
When  we  see  them  and  feel  them,  we  know  that  they  are  hard 
and  unbreakable,  like  bones,  and  do  not  bend,  as  tendons  do 
on  account  of  their  cartilaginous  and  sinewy  humidity.  Their 
composition,  however,  is  weaker  than  that  of  tendons,  because 
when  bent  they  are  seen  to  be  on  the  point  of  breaking.  It  is 
known  that  horns  are  of  the  nature  of  bones,  from  the  fact  that 
those  animals  that  have  horns  have  no  incisors  in  the  upper 
jaw.1  This  arises  from  the  fact  that  when  the  matter  of  the 
body  was  driven  up  to  the  head,  it  mixed  with  the  other  matter 
that  had  come  to  the  upper  gums,  and  drew  it  to  itself,  on 
account  of  its  affinity  with  it  ;  and  it  became  bone. 

The  reason  why  some  animals  have  one  horn  in  the  middle, 

1  Lit.  high  teeth.  It  is  interesting  to  note  that  this  statement  is  found  in 
Firdausul-Hikmat  of  Ibn  Rabban,  p.  28,  where  we  read  that  the  animals  that  have 
horns  have  no  incisors  in  their  upper  jaw. 
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while  others  have  two  horns,  one  on  each  side,  is  the  following  :  142 
a  sufficient  quantity  of  matter  to  give  birth  to  one  horn  only 
collected  in  the  head  ;  1  and  because  it  was  not  sufficient  to 
give  birth  to  two  horns,  it  stopped  in  the  middle,  and  did  not 
divide  itself  to  this  side  and  that.  The  animals,  however,  that 
have  two  horns,  possessed  more  of  that  matter  than  was  neces¬ 
sary  for  one  horn,  and  consequently  it  divided  itself  to  this  side 
and  that,  and  gave  rise  to  two  horns.  This  is  illustrated  by  the 
practice  of  those  who  mould  bricks  :  when  the  mould  holds  the 
matter  of  one  brick  only,  they  mould  one,  but  when  the  matter 
is  above  the  requirements  of  one  brick,  they  push  aside  the 
residue,  with  which  they  make  another  brick.  It  is  in  this  way 
that  two  horns  came  into  existence  in  some  animals. 

Why  are  the  hoofs  of  some  animals  round  and  not  cloven, 
and  those  of  some  others  cloven  ?  We  answer  that  in  the  case 
of  round  hoofs,  a  more  humid  matter  collected  in  the  feet  of 
those  animals,  and  this  humid  matter  gave  rise  to  round  hoofs  ; 
while  in  the  case  of  the  cloven  hoofs,  a  drier  matter  collected. 
Indeed  we  see  that  humidity  joins  separate  parts  into  one,  as 
when  it  makes  dust  into  mud  ;  and  dryness  separates  these 
parts,  as  happens  in  the  case  of  a  humid  soil,  which  cracks  after 
it  has  become  dry.  That  dry  parts  contract  inwardly,  and  humid 
parts  expand  outwardly,  the  very  nature  of  hoofs  shows.  Indeed 
the  hoofs  of  oxen  and  goats  are  harder  and  drier,  and  are  not 
easily  broken,  when  compared  with  those  of  a  horse  or  an  ass. 

As  to  the  animals  that  have  claws  only,  they  possessed  only 
a  small  and  liquid  portion  of  matter,  which  gave  birth  to  these 
claws  at  the  extremity  of  the  toes.  The  small  quantity  of  this 
matter  is  explained  by  the  proportion  of  the  increase  and  de¬ 
crease  that  arose  from  the  antagonism  (of  the  elements)  in  the 
temperament  of  these  animals  ;  and  their  toes  became  bony  on 
account  of  the  great  quantity  of  bony  matter  that  increased  there. 
And  because  of  the  dryness  of  these  toes — since  they  are  found 
in  an  external  position — division  occurred  in  them  in  the  fore 
and  hind  feet.  It  is  in  this  way  that  toes  came  into  being. 
Further,  this  place  is  devoid  of  flesh  ;  and  cartilaginous  and  bony 
matter  predominate  there,  on  account  of  its  remoteness  from  the 

1  Read  bnsha  “  in  the  head,”  instead  of  barnasha  “  man.” 
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middle  (of  the  body).  Because  of  this  remoteness,  the  more 
liquid  and  thin  part  of  the  matter  that  came  to  the  toes  evaporated 
before  it  reached  them  ;  but  the  part  that  was  thick  and  dense 
reached  that  place.  This  explains  why  the  fore  and  hind  feet 
are  drier  (than  the  rest  of  the  body). 


CHAPTER  XX. 

On  the  reason  why  particular  species  of  animals  have  only  one  food , 
which  in  the  case  of  horse ,  ox  and  the  like,  is  grass ,  in  the  case 
of  lion,  wolf  and  the  like,  meat,  and  in  the  case  of  the  birds, 
some  meat  and  others  grain  ;  and  the  drink  of  all  of  them  is 
water  ;  while  man  eats  meat,  bread  and  innumerable  fruits, 
and  drinks  wine,  water  and  various  other  kinds  of  beverages  ; 
and  this  in  spite  of  the  fact  that  all  of  them  emanated  from  the 
elements. 

We  affirm  that  man  has  by  nature  the  power  to  abstain  from 
143  food  when  desiring  it,  and  to  add  to  it  after  being  satisfied.  This 
characteristic  none  of  the  animals  possess,  as  we  demonstrated 
above,  since  it  does  not  pertain  to  the  nature  of  the  elements, 
but  to  the  rational  and  spiritual  soul,  which  brought  about  changes 
in  man  through  its  union  with  his  body,  and  gave  him  a  desire 
to  add  to  his  food  after  satisfaction.  This  desire  the  nature  of 
animals  does  not  possess.  This  very  power  enabled  him  to 
take  all  varieties  of  food.  It  is  through  teaching  that  we  take 
from  one  another  the  different  kinds  of  food,  and  it  is  through  it 
also  that  we  make  additions  to  our  food  every  day,  till  the  end 
(of  our  life).  As  to  animals,  they  have  from  the  very  beginning, 
and  without  any  teaching — from  the  nature  of  the  elements, 
and  through  the  animal  spirit  which  they  possess — one  and  the 
same  kind  of  food,  without  addition  or  diminution.  Further, 
as  the  rational  soul  gave  to  man,  through  the  power  which  it  has 
possessed  from  its  creation,  the  prerogative  whereby,  also  with¬ 
out  addition  or  diminution,  birds,  trees,  corn,  fish,  et  cetera,  are 
subject  to  him — in  this  same  way  it  made  their  food  to  become 
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his,  and  made  them  to  become  both  the  carriers  of  his  food,  and 
his  actual  food.  It  imparted  to  him  also  the  power  to  prepare 
all  the  varieties  of  his  food,  such  as  bread,  meat,  vegetables,  et 
cetera ,  with  rational  thought.  The  same  thing  applies  to  his 
drinks.  As  to  animals,  they  do  not  act  in  this  way,  for  they  do 
not  take  their  food  after  rational  preparation  ;  and  because  they 
have  one  nature  only,  they  eat  their  food  in  the  simple  state  in 
which  it  came  from  the  elements.  Indeed  it  generally  happens 
that  when  their  food  is  prepared  with  thought,  they  do  not  take 
it.  This  arises  from  the  fact  that  they  do  not  possess  in  them¬ 
selves  a  power  akm  to  that  which  has  changed  the  food  :  like 
things  are  acceptable  to  like.  This  is  the  reason  why  man  makes 
use  of  many  varieties  of  food  and  drink,  while  animals  do  not. 

The  reason  why  some  animals  eat  vegetable  food,  and  some 
others  meat,  and  likewise  birds,  is  the  following  :  we  stated  and 
demonstrated  above  that  two  of  the  elements  are  active,  and 
two  passive.  The  two  active  elements  predominated  in  the 
carnivorous  animals  in  their  very  first  composition  from  the 
elements.  This  explains  why,  on  account  of  their  strength,1 
these  animals  were  in  need  of  a  stronger  2  food,  which  is  meat. 

In  this  way  they  became  carnivorous,  and  generally  more  active 
and  savage,  and  not  placid.  The  passive  elements  predominated 
in  the  herbivorous  animals,  which  found  themselves  in  need  of 
a  weaker  food,  which  is  grass,  barley  and  straw  ;  and  they  are 
consequently  more  placid.  This  is  known  to  be  so  from  the 
fact  that  the  active  elements  are  more  animated  ;  and  they  wage 
an  open  war,  and  become  tumultuous,  when  they  meet  each 
other  ;  while  the  passive  ones  are  not  so. 

The  functional  ground  for  the  existence  of  the  above  is 
the  following  :  man  is  higher  than  all  animals,  birds,  creeping 
things,  trees  and  grass,  and  God  made  him  their  lord,  and  created 
them  for  him,  and  not  him  for  them.  Having  thus  made  them 
for  his  service,  the  Creator  imparted  to  them  the  power  of  144 
supplying  him  with  his  different  kinds  of  food,  just  as  they  were 
subjected  to  him  (in  other  ways).  In  the  same  way  as  a  king 
makes  use  of  different  varieties  of  food,  clothes  and  other 3 

1  Lit.  activity.  2  Lit.  “  more  active.” 

3  The  copyist  puts  here  the  word  haiwatha ,  “  animals.” 
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luxuries,  more  than  his  servants,  so  also  man  is  richer  in  varieties 
of  food  than  all  other  animals. 

After  having  completed  our  discussion  of  the  species  of  the 
terrestrial  animals,  let  us  now  discuss  the  species  of  the  winged 
birds. 


CHAPTER  XXI. 

On  the  reason  why  winged  birds  are  oviparous ,  and  do  not  conceive 
in  the  womb ,  like  the  quadrupeds,  and  have  no  womb,  no 
renal  bladder,  no  outward  place  for  the  private  parts,  and  no 
hands. 

We  spoke  above  of  the  coming  into  existence  of  birds,  and  of 
the  fact  that  their  habitat  was  the  air,  because  in  the  first  composi¬ 
tion  of  the  species,  they  were  made  in  the  place  in  which  the  nature 
of  air  predominated  over  that  of  earth  and  water.  Because  earthi¬ 
ness  diminished  in  them  more  than  in  the  terrestrial  animals,  the 
quantity  of  the  thick,  earthy  matter  in  them  also  became  smaller. 
Owing  to  this  diminution,  there  were  also  in  them  fewer  of  those 
organs  that  are  more  earthy  and  cartilaginous,  such  as  the  womb 
and  the  bladder.  Indeed,  when  earthiness  accumulated,  that 
part  of  it  that  was  most  earthy  and  dry  brought  the  bones  into 
being  in  the  impetus  of  the  movement  of  the  first  composition  ; 
and  after  this,  the  part  that  was  smaller  in  quantity,  less  earthy 
and  less  dry,  made  the  nerves,  the  ligaments,  the  tendons,  and 
such  like.  On  account  of  the  smallness  of  the  matter,  the  two 
above  organs  that  were  not  necessary  to  the  life  and  growth  of  the 
body  were  left  out.  The  natural  movement  made  the  necessary 
organs  first,  and  left  out  the  other  organs,  which  are  only  for 
the  reception  of  superfluity,  and  without  which  animals  can 
live — that  is  to  say,  the  bladder,  which  is  for  the  purpose  of 
urme,  and  the  womb,  which  is  for  the  purpose  of  conception. 
Indeed  the  animal  may  live  without  the  reception  of  the  semen 
and  the  conception  which  take  place  in  the  womb  ;  and  (in  the 
case  of  birds)  their  urine  flows  through  the  path  of  the  food 
digestion.  The  animal,  however,  cannot  live  without  bones, 
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nerves,  veins,  arteries  and  the  like.  This  is  the  reason  why 
the  above  two  organs  were  left  out  in  them. 

Birds  have  eggs  for  the  purpose  of  procreation,  because  their 
flesh  is  more  humid  than  that  of  the  terrestrial  animals  ;  and 
owing  to  their  humidity,  and  to  their  lack  of  the  earthiness 
possessed  by  the  other  animals,  when  the  semen  falls  in  them  it 
does  not  thicken  inside  them,  so  as  to  give  rise  to  bones,  nerves, 
head,  feet  and  the  rest  of  the  body,  until  the  eggs  are  cast  out 
and  come  into  contact  with  the  earth,  and  with  the  dry  air.  Then 
the  latter  desiccates  that  humidity  which  had  predominated 
in  them  ;  and  through  the  intimate  contact  with  the  mother, 
who  imparts  from  herself  a  kind  of  natural  and  penetrating 
power,  that  humidity  which  is  in  the  egg  becomes  hot  ;  and 
through  this  power  the  embryo  is  fed  from  the  matter  that  is 
inside  the  egg,  in  the  same  way  as  an  embryo  is  fed  1  in  the  womb 
by  the  heat  and  humidity  of  the  blood  of  menstruation.  After 
it  has  formed  itself  into  a  body,  and  reached  perfection,  it  comes 
out  of  the  egg,  like  the  child  which  has  finished  its  course  in  the 
womb  of  its  mother.  The  outer  shell  of  the  egg  prevents  the  145 
body  from  being  injured,  as  the  womb  does  in  the  case  of  the 
child. 

The  reason  why  the  egg  is  soft  and  watery  in  its  composition, 
and  possesses  an  outer  shell  that  is  hard  and  earthy,  is  the  follow¬ 
ing  :  we  affirm  that  in  the  semen  which  gives  birth  to  the  egg 
are  the  four  elements,  and  the  watery  power  vastly  predominates 
over  the  earthy  power  ;  and  because  of  this  predominance 
of  the  watery  power,  and  the  lack  of  the  earthy  power,  when 
the  first  movement  towards  the  composition  of  the  body  occurred, 
the  earthy  power  was  overcome,  on  account  of  its  small  quantity, 
and  was  driven  out  by  the  powers  that  overcame  it,  towards 
an  external  position.  Lo,  those  who  escape  take  refuge  in  a 
foreign  country  !  That  (the  egg)  has  much  humidity  can  be 
seen  in  the  quantity  that  is  found  in  it.  Indeed  humidity  pre¬ 
dominates  over  the  outer  nature  (or  the  shell)  many  times  over. 

The  egg  became  round  2  because  when  movement  occurred, 
and  earthiness  was  driven  out  from  the  middle  towards  the 
outside,  it  was  driven  out  from  all  directions  :  from  the  front, 

1  Read  the  verb  in  masc.  2  Read  galilta. 
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from  the  back,  from  the  upward  direction,  from  the  downward 
direction,  from  the  right  and  from  the  left,  and  so  the  egg  became 
round.  The  fact,  however,  that  it  is  not  spheric,  but  slightly 
elongated,  was  brought  about  by  the  active  powers  which  all 
animals  possess,  as  we  demonstrated  above,  where  we  discussed 
the  <j>voio\oyCa9  that  is  to  say,  the  science  of  nature,  and  spoke  of 
the  length  of  animals. 

Why  have  birds  no  hands  ?  The  reason  for  this  is  to  be 
sought  in  the  fact  that  in  the  very  first  composition  the  matter 
which  made  the  hands  was  lifted  upwards,  because  of  the  pre¬ 
dominance  of  air  which  birds  possessed.  This  matter  gave 
birth  to  wings,  in  the  same  way  as  m  the  terrestrial  animals  earthi¬ 
ness  predominated  and  gave  rise  to  hands,  which  preponderated 
downwards.  The  (matter)  which  was  most  earthy  preponderated 
downwards,  and  gave  rise  to  feet,  so  that  (the  creature)  might 
walk  on  the  earth,  as  (terrestrial)  animals  do.  Further,  birds 
became  possessed  of  feathers,  from  the  superfluity  which  was 
produced  in  them,  was  parched,  and  was  driven  outside,  like 
hair  on  the  bodies  of  terrestrial  animals.  This  process  became 
more  pronounced  in  the  feathers  of  the  tail,  because  it  is  there 
that  the  matter  ran,  on  account  of  the  perpetual  movement  which 
birds  possess  there,  in  their  flying,  more  than  in  all  the  rest 
of  the  body. 

The  functional  ground  for  the  existence  of  the  above  is  the 
following  :  birds  have  neither  womb  nor  bladder  nor  outward 
private  parts  1  as  the  quadruped  animals  have,  because  if  they 
had  all  these  they  would  have  possessed  too  much  width,  and 
would  have  become  heavy  ;  and  thus  they  would  have  flown 
weakly,  would  not  have  been  able  to  fly  high,  and  would  have 
experienced  fatigue  more  quickly.  When  the  wise  Maker  created 
them,  and  wished  them  to  dwell  in  the  air,  He  deprived  them 
of  the  above  parts,  so  that  they  might  not  become  heavy.  Further, 
He  made  their  chest  pointed,  in  order  that  when  it  came  into 
contact  with  the  air,  it  might  cleave  it  without  hindrance.  It 
is  in  this  way  that  the  builders  of  ships  make  the  prow  of  a  ship 
pointed,  so  that  in  moving  she  may  rend  the  air  and  the  water. 
If  she  had  been  built  in  another  way,  she  would  have  been 

^od.  strangely  “  stomach  protruding  outside.” 
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impeded  in  her  course  by  the  water.  Our  God,  the  wise  Artisan, 
made  birds  after  this  fashion,  with  pointed  chests. 

Further,  they  are  oviparous,  and  not  viviparous,  because 
they  perform  the  function  (of  procreation)  frequently  ;  and  if 
the  chicks  had  been  inside  them,  the  principle  of  this  procrea¬ 
tion  would  have  ceased,  on  account  of  the  exiguity  (of  the  146 
place).  Further,  they  are  not  viviparous  because  they  have  no 
womb. 

Birds  have  also  thin  legs,  on  which  there  is  no  flesh,  in  order 
that  they  may  not  become  heavy  in  flying,  and  also  in  order 
that  they  may  be  able  to  bend  them  and  insert  them  under  their 
feathers,  so  as  not  to  be  impeded  by  air.  Instead  of  hands,  they 
have  also  wings,  on  which  feathers  grow,  so  that  through  the 
latter  the  wings  may  obtain  more  extension,  and  so  that  when  the 
wings  shake  the  air  which  accumulates  under  them,  they  may 
not  pull  down  the  body  of  the  bird  in  its  elan  upwards  or  forwards 
— like  swimmers  who  push  the  water  with  their  hands  and  feet 
backwards,  and  drive  the  body  either  forwards,  or  upwards  or 
downwards,  and  thus  proceed  in  their  course  in  the  water. 


CHAPTER  XXII. 

On  the  reason  why  the  winged  birds  have  no  incisors,  no  molars , 

no  ribs  and  no  spinal  vertebrae. 

We  stated  above  that  in  the  terrestrial  animals,  earthiness 
predominated  over  airiness,  and  because  of  this  earthiness 
which  predominated  in  them,  they  possess,  more  than  the  aerial 
animals,  bones  which  are  cold  and  dry  like  earth,  and  very  hard 
and  rigid.  They  were  thus  endowed  with  many  ribs  and  spinal 
vertebrae  in  the  lower  part  of  their  body,  and  with  jawbones, 
together  with  incisors  and  molars,  in  the  upper  part  of  their 
body.  Since,  therefore,  there  was  lack  of  earthmess  in  their 
tail  portion,  birds  possess  neither  ribs  nor  spinal  vertebrae  (in 
that  part  of  their  body)  ;  nor  do  they  possess  molars  and  incisors 
in  the  upper  part  of  their  body,  but  have  a  part  only  of  the  veins, 
nerves,  bones  and  tendons  (possessed  by  the  terrestrial  animals). 
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Some  of  the  matter  went  up1  immediately  towards  the  head, 
and  made  for  them  beaks,  the  nature  of  which  resembles  that 
of  horn,  and  which  in  them  takes  the  place  of  molars,  incisors 
and  lips. 

The  upper  part  of  the  beak  of  carnivorous  birds,  such  as  the 
eagle,  the  hawk,  et  cetera ,  became  bent  downwards,  while  both 
parts  of  the  beak  of  herbivorous  birds,  like  pigeons  and  sparrows, 
were  bent  equally,  for  the  following  reason  :  the  upper  part 
of  the  beak  became  bent,  in  the  carnivorous  birds,  because  of 
the  heat  and  dryness  that  more  than  in  the  other  (birds)  pre¬ 
dominated  m  them,  m  the  nature  of  their  upper  part.  Indeed, 
dryness  bent  the  beak  downwards,  and  heat  elongated  it ;  and 
its  bending  took  a  downward  and  not  an  upward  direction  on 
account  of  the  impetuosity  of  the  movement  of  composition 
which  affected  the  upper  part  of  the  beak  more  than  2  the  lower 
part.  Further,  this  class  of  birds  have  longer,  sharper  and  more 
bent  claws  than  the  herbivorous  birds,  because  of  the  pre¬ 
ponderance  (of  heat  and  dryness)  of  which  we  have  just  spoken. 

The  functional  ground  for  the  existence  of  the  above  is 
the  following  :  birds  do  not  possess  incisors,  molars,  ribs  or 
spinal  vertebrae,  lest  they  should  be  too  heavy  for  flying.  Further, 
they  are  in  no  need  of  incisors  and  molars,  because  they  do 
not  require  to  masticate  their  food,  and  thus  render  it  more 
easily  digestible  ;  but  their  food  goes  down  as  it  is.  Because 
the  nature  of  birds  is  hotter  and  more  humid  than  that  of  the 
terrestrial  animals,  when  food  goes  down  to  their  stomach,  they 
1 47  experience  a  more  powerful  digestion  than  the  terrestrial  animals. 
Lo,  grains  of  wheat  and  barley,  and  seeds  of  millet 3  are  never 
digested  in  the  stomach  of  terrestrial  animals  without  being 
first  ground  (by  the  teeth)  ;  while  they  are  quickly  dissolved  in 
the  stomach  of  birds,  and  nothing  of  their  original  shape  can  be 
recognised. 

Birds  have  also,  for  their  convenience,  a  beak  of  the  nature 
of  horn,  in  the  place  of  lips  and  teeth.  It  became  non-fleshy 
in  order  that  it  might  not  easily  receive  injury,  owing  to  softness 
and  humidity,  when  coming  into  contact  with  the  hardness  of 

1  See  p.  1 08,  on  the  origin  of  teeth,  nails,  etc. 

2  Read  min  for  ‘ am .  3  So  I  translate  the  word  bashshiike. 
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the  earth,  and  when  pecking  seeds.  It  serves  also  as  a  weapon 
for  them  in  their  fight  with  their  enemies.  Carnivorous  birds 
have  the  upper  part  of  their  beak  long  and  bent,  in  order  that 
they  may  tear  meat  and  cut  it  to  pieces  little  by  little ;  while 
the  others,  because  1  they  eat  seeds,  do  not  need  to  have  the  upper 
part  of  their  beak  long  and  bent.  The  former  have  also  long 
and  sharp  claws,  in  order  that  by  means  of  them  they  may 
grasp  pieces  of  meat,  and  tear,  cut  and  eat  them  ;  and  also  for 
the  purpose  of  fighting  their  enemies. 

Birds  have  a  long  neck  in  order  that,  when  extended  in  their 
flight,  it  may  penetrate  the  air,  and  thus  rend  it  with  a  thm  head, 
and  bring  after  it  all  the  rest  of  the  body. 

Terrestrial  animals  have  molars  and  incisors  to  help  digestion, 
because  they  possess  less  heat  and  humidity,  and  the  parts  of 
the  latter  which  they  do  possess  are  thick  ;  while  the  parts 
of  them  possessed  by  birds  are  thm.  Further,  terrestrial  animals 
have  spinal  vertebrae,  in  order  that  the  weight  of  the  body  may 
lean  on  them,  and  the  body  itself  be  attached  to  them,  so  that 
when  standing  or  walking  on  the  earth,  it  may  not  bend  down¬ 
wards.  This  holds  good  especially  in  the  case  of  man.  They 
have  vertebrae  also  m  order  that  the  ribs  may  be  attached  to  them, 
and  hold  inside  2  them  the  inner  organs.  As  to  birds,  because 
they  fly  in  the  air,  and  are  not  constantly  in  need  of  being  sup¬ 
ported  on  the  earth — since  the  air  carries  them — they  do  not 
require  spinal  vertebrae.  Further,  on  account  of  the  paucity  of 
their  internal  organs,  they  do  not  require  ribs. 

After  having  spoken  of  terrestrial  and  aerial  animals,  let  us 
speak  now,  in  the  measure  of  our  capacity,  of  aquatic  animals, 

such  as  fish,  et  cetera. 


1  Read  mettol. 


2  Read  b~ghau)hain. 
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CHAPTER  XXIII. 

On  the  reason  why  fish  are  longer  than  all  the  terrestrial  and 
aerial  animals ,  have  no  hands  and  feet ,  and  are  not  drowned  in 
water  ;  and  on  the  reason  why  some  of  them  have  white  scales , 
some  of  them  black  scales ,  and  some  of  them  no  scales  at  all  ; 
and  why  some  of  them  have  shells. 

We  said  above  that  in  the  first  general  composition  (of  bodies) 
the  genus  of  fish  came  into  being  where  1  humidity  and  cold 
predominated.  This  is  the  reason  why  their  habitat  was  in  the 
water,  an  element  that  is  affinitive  to  them,  in  the  same  way  as 
birds  have  their  habitat  m  the  air,  and  terrestrial  animals  and 
plants  have  theirs  on  the  earth. 

The  reason  why  fish  became  long  and  without  hands  or 
feet  is  the  following  :  humidity  predominated  in  them  more  than 
in  the  rest  of  the  animals,  and  because  of  this,  when  the  movement 
of  the  active  elements  occurred  in  the  first  composition,  and 
expanded  their  length,  as  in  the  case  of  the  other  animals,  it 
148  found  in  them  a  matter  that  was  more  humid  and  liquid,  and 
thus  it  had  a  better  opportunity  for  expanding  them  lengthwise. 
The  reason,  therefore,  why  length  was  added  to  them  more  than 
to  the  other  animals  is  that  their  nature  was  more  amenable  to 
expansion,  and  so  length  predominated  in  them.  Lo,  humid 
plants  give  more,  and  dry  ones  less,  scope  for  expansion.  Indeed 
in  the  same  way  as  the  matter  of  dough  is  more  easily  shaped 
and  elongated,  but  when  it  becomes  dry  it  is  elongated  with 
difficulty,  or  not  at  all — in  this  same  way  the  matter  of  fish  acted. 

Fish  have  no  hands  or  feet  because  the  matter  that  was  fit 
for  hands  and  feet  was  elongated  in  the  same  process,  on  account 
of  its  softness,  and  thus  added  to  the  length.  The  small  remnant 
that  was  left  of  it  became  to  them  something  like  wings,  to  help 
their  movement. 

The  reason  why  they  are  not  drowned  in  water,  in  spite  of 
the  fact  that  it  penetrates  into  their  mouth,  is  the  following  : 
they  open  their  mouth,  and  the  water  goes  into  it  when  they 
wish  to  eat  food  ;  but  they  press  that  water,  and  it  comes  out 

1  Read.  aika. 
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of  their  ears  (or  gills),  while  they  seize  the  food  with  their  mouth 
and  send  it  into  their  stomach.  As  to  the  rest  of  the  animals, 
they  have  no  openings  from  the  mouth  to  the  ears,  and  when  they 
receive  water  from  the  mouth,  it  goes  into  the  stomach,  and  they 
are  drowned,  because  they  cannot  endure  in  water  without  breath¬ 
ing,  except  for  a  short  time.  When  they  wish  to  cool  hot  vapours, 
through  the  breathing  of  air,  they  cannot  do  so  when  they  are  in 
the  water  ;  since  instead  of  air,  water  goes  into  them,  which  not 
only  does  not  cause  any  cooling,  but  extinguishes  the  natural 
heat,  and  thus  causes  the  death  of  the  animal.  When  fire  is 
kindled,  and  through  air  fumes  emanate  from  it  hither  and 
thither,  and  it  flares  up,  if  we  throw  a  great  quantity  of  water 
over  it,  not  only  will  it  not  flare  up,  but  it  will  be  extinguished. 
The  same  happens  to  the  animal  fieriness,  which  exists  in  the 
heart  of  animals. 

As  to  fish,  because  the  heat  that  is  in  them  is  very  small,  it 
is  not  kindled,  and  does  not  give  rise  to  vapours  ;  and  because  it 
does  not  give  rise  to  vapours,  it  is  in  no  need  of  cooling  or  breath¬ 
ing.  This  is  the  reason  why  fish  do  not  possess  lungs  for  the  in¬ 
drawing  of  air.  The  reason,  therefore,  why  they  are  not  drowned 
in  water  is  that  they  do  not  breathe.  Even  when  they  are  in 
need  of  cooling,  their  cold  and  humid  temperament  cools  them 
instead  of  air  ;  and  when  they  come  out  of  water  they  immediately 
die,  because  air  penetrates  into  them,  and  heats  and  evaporates 
the  natural  humidity  that  is  in  them,  and  thus  causes  their 
death.1 

The  nature  of  fish  is  intermediate  between  that  of  the 
terrestrial  and  the  aerial  animals.  They  differ  from  the 2 
terrestrial  ones  in  the  fact  that  they  have  fins  on  both  sides, 
and  in  this  they  are  more  akin  to  birds.  They  do  not,  however, 
require  powerful  and  large  wings,  because  water  takes  the  place  of 
these  for  them,  on  account  of  the  contraction  which  it  possesses 
more  than  air.  In  this  way  they  cleave  the  water,  and  penetrate 
through  it,  as  a  bird  cleaves  the  air  and  penetrates  through  it. 

Fish  do  not  walk  on  the  earth,  and  in  this  way  they  resemble 
aerial  animals  more  than  terrestrial  animals  ;  but  they  do  not 

1  Cf.  Aristotle,  De  Sensu,  ch.  5,  and  De  Respiratione ,  ch.  1 5,  etc. 

2  Add  here  min. 
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fly  in  the  air,  because  when  compared  with  birds,  they  are  colder, 
more  watery,  and  heavier.1 

149  The  reason  why  some  of  them  have  scales  and  some  not,  is  to 
be  sought  in  the  fact  that  when  dryness  and  humidity  mixed  with 
heat  and  cold,  m  the  very  first  composition,  there  was  a  fight 
between  these  two  antagonistic  forces,  and  because  dryness  was 
overcome  by  humidity  m  the  temperament  of  fish,  it  was  driven 
by  it  inside,  where  it  gave  birth  to  small  and  weak  bones  ;  and 
some  part  of  it  was  driven  outside,  and  gave  birth  to  scales. 

The  reason  why,  when  water  moves  on  and  around  bodies,  it 
makes  them  round,  is  the  following  :  all  of  it  encircles  at  once 
the  whole  of  the  body,  and  does  not  remain  m  any  one  spot, 
on  account  of  its  liquidity.  This  explains  why  the  scaly  body 
of  the  fish  is  round.  Lo,  pebbles  in  all  rivers  are  generally 
round  and  smooth,  from  the  movement  of  the  water,  and  their 
parts  are  even  all  round. 

The  reason  why  such  fish  as  the  siluridae  have  no  scales  or 
thm  bones,  but  only  a  backbone,  is  to  be  sought  in  the  fact 
that  m  their  composition  the  dry  part  found  in  them  was  smaller 
than  that  of  the  other  fish  ;  and  on  account  of  this  smallness  it 
was  not  able,  in  the  fight  which  it  made  in  the  first  composition, 
to  give  birth  to  scales  outside  and  small  bones  inside,  but  gave 
birth  only  to  a  backbone,  so  that  the  animal  might  be  supported 
by  it.  What  was  necessary  (to  the  animal)  came  into  existence, 
and  since  there  was  no  superfluity,  nothing  else  came  into 
existence. 

Why  are  scaly  fish  white,  while  the  siluridae  and  some  other 
fish  are  black  ?  We  answer  that  some  parts  of  the  superfluity 
are  more  contracted,  and  some  others  more  expanded.  The  bodies 
which  have  no  scales  emanated  from  the  humidity  that  was 
more  contracted.  The  latter  fish,  therefore,  became  black, 
because  of  this  contraction,  while  the  former  became  white, 
because  of  the  expanded  nature  of  their  humidity.  Lo,  we  see 
that  when  the  bodies  of  animals  contract  and  become  cold,  their 
external  surface  becomes  livid  ;  and  when  they  expand,  that 
lividness  departs  from  them.  That  from  contraction  blackness 
is  produced  is  seen  in  clothes  which  keep  off  from  us  the  white- 

1  Read  ya^ird. 
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ness  of  light  m  proportion  to  the  closeness  of  their  texture,  and 
show  us  its  whiteness  m  the  measure  of  the  looseness  of  their 
texture.  Indeed  their  very  appearance  1  indicates  the  closeness 
or  otherwise  of  their  texture. 

The  reason  why  some  sea-creatures  have  shells,  such  as 
crabs,  turtles  and  other  shell-fish,  is  the  following  :  the  earthy 
part  that  is  very  dry  predominated  in  them,  and  hardened  their 
external  parts.  This  is  the  reason  why  they  walk  on  the  earth, 
and  their  composition  and  temperament  are  hard.  If  anyone 
controverts  this,  let  him  resort  to  the  principle  which  we  stated 
at  the  beginning,  examine  the  elements,  and  refer  that  which 
predominates  in  animals  to  the  predominance  of  these  elements  : 
if  dryness,  to  earth  ;  if  humidity,  to  water,  et  cetera. 

We  have  written  briefly  these  things  on  the  coming  into 
existence  of  the  aquatic  animals.  On  the  subject  of  their  history, 
on  how  they  bring  forth  their  young  and  rear  them,  on  their 
genera  and  all  other  similar  things,  many  naturalists  have  spoken. 

The  functional  ground  for  which  God  made  fish  long  is  the  150 
following  :  they  became  long  so  that  they  might  be  fit  for  swim¬ 
ming  and  for  movement  in  the  water.  Indeed,  if  they  had  been 
round  or  square,  they  would  have  moved  less  easily,  and  would 
not  have  been  able  to  rend  water  except  with  difficulty.  When 
the  front  part  of  a  long  body  rends  the  water,  the  whole  body  is 
impelled  after  it  easily.  Lo,  seamen,  noticing  this  shape,  made  all 
ships  long.  I  believe  that  they  took  this  shape  from  that  of 
fish.  They  made  also  for  their  ships  oars  on  both  sides,  in 
imitation  of  the  fins  of  fish. 

Fish  have  also  no  feet,  so  that  they  may  not  become  heavy, 

and  be  weighted  down  by  them,  and  their  impetus  be  checked 
•  • 

m  its  course. 

Fish  are  not  drowned  in  water  because  their  temperament 
is  similar  to  it ;  and  having  less  of  the  aerial  nature  in  them 
they  are  in  no  need  of  air,  and  have  consequently  no  lungs. 

Let  us  here  put  an  end  to  this  second  discourse. 


Here  ends  the  second  discourse. 
1  Lit.  “  touch.’’ 


THROUGH  GOD  WHO  PERFECTS,  WE  BEGIN  THE 

THIRD  DISCOURSE. 


AFTER  having  spoken  of  the  differences  of  the  genera  and 
species  of  terrestrial,  aquatic  and  aerial  animals,  of  their 
coming  into  existence  from  the  elements,  and  of  their 
functions,  we  will  begin  now,  by  the  assistance  of  God,  to  speak 
of  the  differences  of  the  genera  and  species  of  tastes,  colours, 
smells,  sounds  and  feelings,  and  of  how  the  perceiving  power 
receives  them  through  each  one  of  the  senses.1  We  will  begin 
first  with  tastes. 


CHAPTER  I. 

On  the  genera  of  tastes.2 

The  single  name  “  taste  ”  indicates  a  kind  of  summum  genus, 
which  is  divided  into  seven  genera,  namely  :  sweetness,  bitter¬ 
ness,  sharpness,  saltness,  sourness,  acerbity,  and  dVoiov — that 
is  to  say,  something  tasteless — or  tastelessness.  Each  one  of 
these  genera  is  sub-divided  into  species,  and  these  species 
themselves  into  mdividua.  Sweetness,  for  instance,  is  sub¬ 
divided  into  the  tastes  of  honey,  sugar,  dates,  pomegranates,  et 
cetera  ;  while  honey  itself  is  sub-divided  into  sweeter  (honey) 
and  less  sweet  (honey),  and  pomegranates  into  less  sweet 

1  The  reader  may  advantageously  compare  all  this  discourse  of  the  author 
with  Aristotle’s  De  Anima ,  Book  II,  ch.  1-12,  and  De  Sensu ,  esp.  ch.  3  and  4. 
Our  author,  in  contrast  to  Aristotle,  gives  the  elemental  reasons  for  the  working  of 
each  sense,  and  divides  the  different  sensibles  into  different  sections  in  greater 
detail. 

2  C/.  on  these  tastes  Aristotle,  De  Anima,  Book  II,  ch.  10,  where  the  classifi¬ 
cation  is  not  similar. 
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(pomegranates),  et  cetera.  Each  of  the  remaining  tastes  is 
similarly  sub-divided,  as  is  shown  in  the  following  diagram  : — 


Less  sweet 
Sweeter 

Medium  sweetness 

Very  bitter 
Less  bitter 

Very  sharp 
Biting 


Very  sour 
Powerful 


Very  astringent 
Less  active 


Pomegranate 

Honey 

Sugar 

Aloe 

Wormwood 

Pepper 

Ginger 


Common  vinegar 
Citron 


Gall-nut 

Sour-dock 
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Tastelessness 


There  are  seven  tastes,  because  each  of  the  active  elements 
is  divided  into  three  orders  :  a  high  order,  a  middle  order  and  a 
low  order.  Each  of  the  three  is  found  in  both  heat  and  cold. 
The  last  taste  is  composed  of  all  of  them. 

The  functional  ground  for  their  existence  is  the  following:  151 
God  made  them  for  the  utility  of  the  animals  and  their  feeding, 
especially  man.  Indeed  the  food  of  (herbivorous)  animals, 
which  consists  of  barley  and  straw,  has  also  sweetness,  and  is 
agreeable  to  their  palates.  This  is  the  reason  why  they  take  their 
food  readily.  If  it  were  tasteless,  they  would  not  have  enjoyed 
it,  and  would  have  received  less  nourishment  from  it.  This  is 
borne  out  by  men  who,  in  the  case  of  food  that  is  agreeable  to 
the  palate,  eat  more  of  it,  while  m  the  case  of  food  that  is  less 
agreeable,  they  eat  less  of  it,  and  very  often  leave  the  table  hungry 
and  unsatisfied.  This  holds  good  also  for  the  carnivorous 


1  I  cannot  understand  the  meaning  of  these  numbers,  unless  they  refer  to 
the  numbers  of  the  individual  tastes  contained  in  each  species. 
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animals.  The  food  of  men  is  salted,  because  no  taste  is  agree¬ 
able  without  salt.  Sourness  increases  the  desire  for  food.  Acer¬ 
bity  is  useful  in  different  ways,  such  as  strengthening  fruits  at 
their  beginning,  so  that  they  may  not  fall  on  account  of  the  humid¬ 
ity  which  they  always  contain,  and  thus  perish  before  they  are 
ripe.  It  helps  also  to  strengthen  soft  bodies.  As  to  sharpness, 
it  flavours  tastes,  and  by  its  stinging  and  heating,  it  facilitates 
digestion.  The  other  varieties  of  tastes  serve  also  the  require¬ 
ments  of  all  animals.  It  is  not 1  necessary,  however,  to  speak 
of  each  one  of  them  in  particular,  as  they  are  known  and  patent 
to  everyone  ;  but  we  will  show  the  cause  of  their  coming  into 
existence  from  the  elements,  in  accordance  with  what  the  Creator 
placed  in  their  movement. 


CHAPTER  II. 

On  sweetness. 

Sweetness  comes  about  when  an  even  quantity  of  heat  per¬ 
meates  the  humidity  (of  a  body),  and  through  its  predominance 
softens  its  contracted  and  hard  parts,  or  impedes  them  from  form¬ 
ing.  This  is  shown  to  us  in  the  species  which  undergo  changes  ; 
for  instance,  when  the  heat  of  the  sun  joins  with  the  humidity 
found  m  grapes  or  apples  or  pears  et  cetera ,  it  softens  little  by 
little  their  hardness  and  the  contraction  of  their  parts,  and  ex¬ 
pands  these  parts  that  had  contracted  on  account  of  cold.  That 
heat  does  this  naturally,  when  mixing  with  humidity,  and  causes 
sweetness  m  them,  is  known  by  the  fact  that  those  of  them  which 
come  into  contact  with  the  heat  of  the  sun  ripen  more  quickly. 
This  occurs  when  well-balanced  proportions  of  heat  join  with 
well-balanced  proportions  of  humidity  ;  and  after  this  humidity 
has  been  warmed  by  heat,  the  result  is  a  balance  of  parts  agree¬ 
able  to  the  tasting  palate.  This  is  called  sweetness.  Indeed 
all  things  that  have  well-balanced  parts  in  all  species  are  agree¬ 
able,  and  are  tasted  with  pleasure.  Lo,  the  pleasantness  and 
sweetness  which  occur  in  cooked  food  are  brought  about  by 
the  balance  of  the  quantities  of  the  constituent  parts,  which 

1  Read  la. 
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causes  pleasantness  ;  and  their  lack  of  balance  causes  unpleasant¬ 
ness.  Why  should  we  say  more  about  these  things,  while  life 
itself  is  sweet  and  pleasant  through  the  harmonious  balance 
between  the  elements  ? 

Sweetness  causes  pleasantness  to  the  palate  in  the  following 
way  :  sweetness  comes  into  contact  and  joins  with  the  humidity  152 
of  the  mouth,  which  itself  consists  naturally  of  a  well-balanced 
and  even  humidity  mixed  with  heat.  Because  the  humidity  and 
heat  found  in  that  sweetness  are  affinitive  to  the  humidity  and 
heat  of  the  mouth,  the  latter  does  not  show  aversion  to  the 
sweetness,  but  receives  it  and  presents  it  to  the  palate,  which 
takes  pleasure  from  it  on  account  of  the  general  balance  of  pro¬ 
portions,  which  is  not  impaired  by  any  increase  or  decrease 
of  other  tastes  that  might  cause  repulsion  to  the  palate. 

The  reason  why  the  mouth,  and  not  the  ears,  the  nose 
or  the  eyes,  became  the  tasting  organ,  in  spite  of  the  fact  that 
they  were  composed,  like  it,  from  the  four  principles,  is  the 
following  :  it  acquired  this  function  from  its  composition  and 
its  position.  Indeed  the  shape  of  its  composition  does  not 
resemble  that  of  the  ears  or  the  nose,  nor  do  the  objects  re¬ 
ceived  by  the  latter  from  outside  remain  in  the  middle  of  them, 
as  food  remains  in  the  mouth  after  being  received  by  it.  Unless 
the  mouth  closes  and  opens,  and  thus  introduces  and  ejects 
air,  and  this  air  joins  with  the  palate  above  and  with  the  tongue 
below,  taste  is  not  perceived.  As  to  the  other  openings,  they  do 
not  possess  this  function,  for  they  neither  receive  food  nor 
possess  a  tongue  or  a  palate.  This  is  the  reason  why  we  do  not 
taste  with  the  above  organs.  Indeed  if  the  mouth  were  like  the 
ears,  it  would  have  accomplished  the  things  which  the  latter  per¬ 
form,  and  the  same  would  have  happened  if  the  ears  were  in  the 
place  of  the  mouth,  or  of  the  eyes,  or  of  the  nostrils.  It  is 
obvious  that  the  mouth  possessed  all  these  functions  from  its 
first  composition,  to  the  exclusion  of  the  other  organs  of  the  body. 

Lo,  the  liver,  the  heart  and  the  kidneys  acquired  a  particular 
function  of  their  own,  and  their  respective  functions  do  not 
resemble  one  another.  They  acquired  all  this  from  their  com¬ 
position,  and  from  the  position  in  which  they  were  placed.  This 
same  thing  happened  to  the  mouth. 
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We  have  spoken  of  the  five  functions  of  the  five  senses  at 
great  length  in  a  special  book  which  we  wrote  on  the  subject. 

On  the  hitter  taste. 

The  bitter  taste  occurs  when  heat  is  in  excess  of  a  well- 
balanced  quantity,  and  when  a  well-balanced  humidity  is  lacking, 
and  dryness  predominates.  This  is  known  by  the  changes  which 
tastes  undergo.  When,  for  instance,  honey  or  any  other  sweet 
taste  is  heated  in  the  fire,  and  its  well-balanced  humidity  vanishes, 
and  heat  is  added,  it  immediately  acquires  bitterness.  This 
explains  why,  when  the  palate  receives  it,  it  imparts  unpleasant¬ 
ness  to  it  on  account  of  the  lack  of  balance  which  has  come  to 
it  from  the  addition  of  dryness  and  heat,  as  compared  with 
the  balance  found  in  the  component  parts  of  the  palate.  This 
is  the  reason  why  men  generally  have  an  aversion  to  bitterness, 
and  an  affection  for  sweetness.  This  is  especially  true  of  children, 
because  the  humid  and  hot  temperament  of  their  palate  is 
more  suited  to  sweetness. 

On  sharpness . 

A  sharp  taste  occurs  when  heat  and  dryness,  especially  the 
former,  predominate  m  an  object.1  It  is  known  that  (sharpness) 
comes  to  objects  through  the  heat  and  dryness  which  predominate 
in  them,  from  the  fact  that  when  wre  bring  any  object  near  to  fire, 
it  renders  that  object  sharp-tasting  by  imparting  to  it  a  great 
153  amount  of  heat,  as,  for  instance,  when  a  stone  is  thrown  into  the 
fire  and  is  well-baked,  it  becomes  lime,  which  is  very  sharp 
to  the  taste.  This  is  explained  by  the  heat  and  dryness  which 
have  come  to  it.  Before  it  was  thrown  into  the  fire,  it  did  not 
possess  sharpness. 

Sharpness  not  only  causes  a  feeling  of  aversion,  like  bitter¬ 
ness,  but  also  destroys  the  balanced  parts  of  the  humidity  found 
in  the  mouth,  through  the  predominance  of  heat  and  dryness, 
as  fire  would.  Indeed  pepper,  ginger,  the  root  of  horse¬ 
radish  2  and  the  like,  which  are  strongly  impregnated  with  heat 
and  dryness,  cause  this  sensation  to  the  mouth. 

1  Lit.  ‘  ‘  species,”  according  to  the  author’s  terminology,  as  above. 

2  The  word  used  means  generally  “  hemp.” 
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Bitterness  holds  a  middle  position  between  sweetness  and 
sharpness.  This  is  the  reason  why  anything  that  is  lacking  in 
sharpness  is  near  to  bitterness,  such  as  cummin  and  cyperus 
roots  ;  and  anything  in  which  sharpness  strongly  predominates 
has  no  (bitterness),  such  as  ginger  ;  and  anything  that  is  lacking 
in  bitterness  is  near  to  sweetness,  such  as  the  root  of  liquorice. 
These  three  varieties  of  tastes  came  into  being  from  the  pre¬ 
dominance  of  one  1  element,  heat,  which  united  to  itself  the 
humid  and  the  dry  (elements). 

Three  other  varieties  of  tastes  emanate  from  the  other  active 
element,  cold,  which  works  in  the  two  passive  elements,  the 
humid  and  the  dry,  and  brings  into  being  the  remaining  three 
tastes,  which  are  saltness,  sourness  and  acerbity.  As  to  the 
remaining  clttolov  taste,  it  comes  into  existence  from  the  com¬ 
bination  of  all  of  them,  when  none  of  them  predominates  in  a 
special  way,  so  that  it  may  be  singled  out,  recognised,  and  dis¬ 
tinguished  by  the  sense  (of  taste). 

On  saltness. 

Saltness  occurs  when  a  balance  of  elemental  heat,  cold  and 
dryness  is  found  in  an  object.  This  gives  birth  to  an  even 
balance,  pleasurable  to  the  palate.  Lo,  salt  is  not  unpleasant 
to  the  palate,  and  even  renders  pleasant  all  varieties  of  food. 
It  is  not,  however,  so  pleasant  to  the  palate  as  sweetness,  because 
sweetness  possesses  in  a  higher  degree  an  even  balance  of  parts 
and  also  of  expansion.  The  marked  taste  of  saltness  eman¬ 
ates  from  a  medium  balance  of  cold,  heat  and  dryness,  as 
found  in  sea  water.  Indeed  water  is  cold  and  humid  ;  when,  how¬ 
ever,  heat  evaporates  the  thin  humidity  found  in  it,  it  thickens  it 
by  intensifying  the  earthy  matter  in  it.  This  happens  when 
the  water  of  the  sea  has  been  heated  by  the  sun  ;  and  when 
its  thin  humidity  has  evaporated,  it  has  become  thick  and 
assumed  a  small  amount  of  matter  from  heat,  it  becomes  salty, 
and  acquires  a  balance  (between  its  elemental  parts)  through  the 
diminution  of  its  coldness  and  humidity.  This  is  the  reason  why, 
in  comparison  with  its  first  nature,  it  is  hot ;  and  this  explains 
why  some  people  call  bitter,  hot.  Lo,  when  we  throw  sweet 

1  Read  hadh  in  masc. 
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water  on  ashes,  it  becomes  bitter,  and  hotter  than  its  first  nature, 
because  it  has  drawn  to  itself  the  parching  effect  of  the  fire. 
It  has,  however,  received  heat  accidentally  only,  since  by  nature 
it  is  cold,  and  its  aquatic  nature  has  not  changed.  When  sea 
water  contracts,  thickens  and  becomes  salt,  it  dries  up  ;  but 
its  dryness  is  less  than  that  of  the  earth,  and  of  the  earthy 
154  species,  such  as  trees  et  cetera.  This  is  known  from  the  fact 
that  when  salt  is  thrown  into  water,  it  dissolves  quickly,  while 
earth  does  not. 

If  you  say  that,  on  the  contrary,  salt  is  drier,  since  it  desic¬ 
cates  bodies  and  keeps  them  from  deteriorating — a  thing  which 
earth  does  not  do—(we  will  answer  that)  this  happens  not  because 
it  is  drier  than  earth,  but  because  it  is  more  humid  than  it  ; 
and  when  it  comes  into  contact  with  the  humidity  of  fleshy 
bodies,  because  its  own  humidity  dissolves  and  penetrates 
deeply  into  the  bodies,  it  joins  with  them  and  imparts  to  them 
the  dryness  which  it  possesses  m  a  higher  degree  than  these 
bodies,  and  in  conjunction  with  dryness  it  keeps  them  from 
deteriorating,  through  the  balance  of  parts  which  it  possesses  by 
nature.  Indeed  a  balance  of  parts  preserves  and  does  not  injure, 
while  a  non-balance  of  parts  injures  and  causes  deterioration. 

On  acerbity. 

Acerbity  occurs  when  there  is  a  great  predominance  of  cold 
and  dryness.  Because  cold  and  dryness  contract  the  parts  (of 
a  body),  everything  that  is  acerb  contracts  them  also,  as  gall-nuts 
and  pomegranate  peels  do  with  damp  and  soft  skins  and  other 
bodies  1  which  resemble  them.  This  is  the  reason  why,  when 
it  reaches  the  palate,  it  contracts  the  humidity  that  is  found  in  it, 
and  draws  it  together,  while  drawing  also  its  parts  to  its  own  com¬ 
position  ;  and  by  bringing  these  parts  together  it  causes  a  non¬ 
balance  of  parts,  by  an  excess  of  cold  and  dryness.  This  explains 
why,  when  we  taste  something  acerb,  and  lift  our  tongue  to 
our  palate,  we  find  the  tongue  acerb,  on  account  of  the  lack  of 
balance  of  its  parts  with  one  another.  Because  (the  acerb  body) 
has  contracted  the  (balanced)  parts  (of  the  tongue),  it  imparts  a 

1  Lit  “  species,”  according  to  the  author’s  terminology. 


129 


DISC.  Ill,  CH.  2 

very  unpleasant  sensation,  as  a  result  of  which  we  express  aversion 

to  it,  and  shake  our  head,  as  if  we  were  shrinking  from  it. 

Lo,  all  fruits  are  generally  acerb  at  the  beginning  of  their 

formation,  because  earthy  matter  has  predominated  in  them. 

This  explains  why  they  are  hard  and  inedible.  When,  however, 

humidity  increases  gradually  in  them,  and  heat  conquers  their 

coldness,  they  lose  their  acerbity.  That  they  are  cold  and  dry 

is  evident  from  the  effect  which  they  produce,  because  when  they 

are  brought  near  humid  and  hot  bodies,  they  chill  and  desiccate 
them. 


On  tastelessness. 

Tastelessness  occurs  in  bodies  when  there  is  no  predominance 
of  either  cold  or  heat,  humidity  or  dryness,  and  so  no  marked 
trace  of  any  taste  is  shown  in  them.  When,  therefore,  it  comes 
into  contact  with  the  palate,  it  does  not  cause  contraction,  balance 
of  parts,  increase,  or  decrease  to  the  humidity  that  is  found  in 

it,  or  in  its  own  body.  This  explains  why  there  is  neither  pleasure 
nor  displeasure  in  this  taste. 

On  sourness. 

Sourness  occurs  when  cold  is  less  in  quantity  than  in  the 
case  of  acerbity,  and  more  than  in  that  of  saltness,  that  is  to  say, 
when  it  is  found  in  a  medium  quantity  between  the  two.  The 
same  also  applies  to  humidity.  This  is  the  reason  why  sourness 
causes  both  pleasure  and  displeasure  to  the  palate.  It  is  pleasur¬ 
able  to  it  when  the  balance  of  its  parts  brings  it  nearer  to  a  salty 
or  a  sweet  thing.  This  is  seen  in  the  fruits  of  trees,  such  as 
grapes  or  apples,  which  are  first  acerb  when  they  possess  a  155 
woody  quality,  but  when  water  has  been  added  to  them,  and  that 
water  has  been  heated  by  the  sun,  and  the  latter  has  imparted 

a  balance  to  its  coldness,  they  reach  that  state  of  balance  which 
causes  sourness. 

We  have  written  these  things  h>  awr 0fu'a,  that  is  to  say  briefly, 

about  the  seven  tastes.  Let  us  now  proceed  to  write,  according 
to  our  promise,  on  colours. 
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CHAPTER  III. 

On  colours.1 

The  name  colour  ”  also  denotes  a  kind  of  summum  germs ,  as 
it  is  divided  into  six  genera  :  whiteness  and  blackness,  which 
are  the  universal,  true  and  first  genera,  of  which  the  remaining 
ones — called  ‘  genera  in  a  relative  sense  only — are  composed, 
namely  redness,  saffron-yellowness,  greenness  and  gold-yellow¬ 
ness.  These  are  sub-divided  into  species,  and  the  species  into 
individual  colours.  As  to  whiteness,  it  is  sub-divided  into  the 
whiteness  of  the  swan  (kvkvos),  that  of  snow,  et  cetera  ;  and  black¬ 
ness,  into  the  blackness  of  an  Abyssinian  and  that  of  a  raven  ;  and 
the  other  genera  are  sub-divided  in  the  same  way. 

Why  are  there  six  genera  ?  We  answer  :  for  the  same  reason 
as  that  which  we  stated  above  with  regard  to  tastes,  which  eman¬ 
ated  from  the  active  and  the  passive  elements. 

On  their  functional  ground. 

Colours  are  very  useful  in  the  world,  because  they  dis¬ 
tinguish  for  us  objects  from  one  another.  Indeed  if  there  were 
only  one  colour — whatever  it  might  be,  white  or  black  et  cetera — 
first  of  all  we  should  not  have  been  able  to  distinguish  between 
night  and  day,  nor  between  evening  and  morning  ;  and  great 
confusion  would  have  arisen,  because  times,  years  and  days 
would  have  ceased  to  exist,  and  on  this  score,  weakness  would 
have  been  attributed  to  the  Providence  of  the  Creator.  Differ¬ 
ent  colours  were,  therefore,  very  necessary  for  the  working  of 
knowledge. 

Further,  if  there  were  only  one  colour,  there  would  have  been 
by  necessity  one  element  only,  and  not  many  ;  and  if  there  were 
one  element  only  there  would  have  been  no  generation,  since  there 
could  have  been  neither  increase  to,  nor  decrease  from,  that 
element.  It  is,  therefore,  with  just  reason  that  there  were  many 
colours,  so  that  the  elements  might  demonstrate  the  truth  of  the 
facts  (of  the  universe).  Indeed  if  there  were  one  colour  only, 

1  Cf.  Aristotle,  De  Sensu,  ch.  3-4,  where  some  similarities  and  dissimi¬ 
larities  may  be  found. 
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confusion  and  lack  of  knowledge  would  have  resulted  in  connec¬ 
tion  with  all  species  which  undergo  change  and  modification  : 
firstly  in  the  species  of  fruits,  such  as  grapes,  apples,  and  others, 
which  undergo  modification,  for  these  would  not  have  shown  to 
the  mere  sight  the  modification  which  affects  them  ;  secondly 
the  humours  would  not  have  been  known,  as  the  black  bile  would 
not  have  been  distinguished  from  the  red  bile,  nor  phlegm  from 
blood  ;  and  the  science  of  medicine  would  have  come  to  an  end, 
since  (physicians)  would  not  have  known  the  cause  of  an  illness, 
nor  would  they  have  prescribed  its  remedy,  and  cures  would  not 
have  taken  place  ;  and  many  other  things  in  the  world,  of  which 
it  is  not  necessary  to  speak  here,  would  have  been  impaired. 

As  to  their  elemental  origin,  it  is  the  following  : 1  whiteness 
occurs  sometimes  in  bodies  when  heat  predominates  in  them  2 
and  is  joined  by  dryness  more  than  humidity.3  Redness  occurs 
when  bodies  are  affected  by  heat,  and  when  dryness  and  humidity 
are  found  equally  balanced  in  them.  This  is  known  to  be  so 
from  the  fact  that  when  fire  takes  hold  of  woody  matter,  this 
matter  exhibits  three  colours  :  red,  white  and  black  ;  white 
when  dryness  has  conquered  humidity,  and  after  the  latter  has 
been  affected  by  heat,  has  been  conquered,  has  evaporated  and 
become  ashes.  When,  however,  the  humidity  predominates  at 
the  same  time  as  heat,  it  causes  blackness.  This  is  known  by  156 
the  fact  that  when  we  throw  water  on  burning  charcoal,  and  when 
the  humidity  of  the  water  conquers  the  dryness  of  the  charcoal, 
because  this  humidity  sticks  to  the  parts  of  the  wood,  and  does 
not  evaporate,  since  the  wood  has  received  its  humidity  from  the 
water,  it  becomes  black.  This  shows  that  blackness  may  occur 
sometimes  from  the  predominance  of  humidity  with  heat.  When, 
however,  fire  takes  hold  of  wood  that  still  keeps  the  humidity 
which  brought  together  the  parts  of  the  wood,  and  after  dryness 
has  predominated  and  joined  to  this  wood  through  heat,  and  when 
that  woody  matter  itself  holds  the  middle  position  between 
woodiness  and  ashes,  it  becomes  red,  through  the  heat  which 

1  The  same  explanation,  coupled  with  the  same  illustration  of  a  piece  of  wood 
and  charcoal,  as  to  the  cause  of  the  black,  white,  red  and  green  colours,  is  found 
m  FirdausuUHikmat  of  Ibn  Rabban,  p.  363,  where  the  author  introduces  his 
sentence  by  :  “  Some  others  have  said.” 

2  Read  pronoun  in  masc.  3  Cod.  “  by  humidity  more  than  dryness.” 


132 


BOOK  OF  TREASURES 


kindles  and  heats.  It  is  known  that  redness  is  an  intermediate 
state  between  whiteness  and  blackness,  from  the  fact  that  when 
redness  predominates  in  an  object,  it  inclines  to  blackness,  and 
when  it  is  less  red,  it  inclines  to  whiteness. 

The  black,  white  and  green  colours  came  into  existence  from 
the  other  active  element,  which  is  cold.  Indeed  when  it  pre¬ 
dominates  with  dryness,  a  white  colour  is  produced,  but  when 
it  predominates  with  humidity,  a  black  colour  is  produced  ; 
and  when  it  is  in  an  intermediate  state,  a  green  colour  is  pro¬ 
duced.  This  is  known  by  their  working  :  when  snow  and  frost 
occur,  and  cold  and  dryness  increase  in  objects,  and  their  parts 
contract  to  such  an  extent  that  they  become  like  stones,  they  are 
white  ;  but  when  that  dryness  is  softened  in  them,  and  cold 
diminishes  and  they  become  humid  and  their  parts  expand, 
whiteness  is  removed  from  them,  and  they  incline  in  colour  to 
blackness,  as  compared  with  their  former  state.  When  humidity 1 
and  dryness  together  with  heat  are  found  m  an  intermediate 
state,  green  is  produced.  We  can  test  the  truth  of  this  by  the 
grass  of  the  earth.  Indeed  at  the  beginning  of  its  growth  and 
at  its  end  it  is  white,  but  m  its  intermediate  stage  it  is  green. 
This  is  accounted  for  by  the  fact  that  at  this  stage  humidity  and 
dryness  together  with  heat  are  in  an  intermediate  state  and  in 
balanced  quantities,  since  (the  grass)  has  received  humidity  from 
rain  and  heat  from  the  sun  ;  but  at  the  beginning  and  at  the  end, 
all  the  above  are  not  found  in  it  in  a  balanced  proportion,  but 
dryness  predominates  in  it,  heat  is  diminished,  and  it  is  no  longer 
green. 

The  saffron-yellow  colour  occurs  in  species  by  the  mixture 
of  the  power  which  causes  red  with  that  which  causes  white. 
This  is  known  from  the  fact  that  when  we  mix  red  colour  with 
white,  it  becomes  saffron-yellow  ;  as  when  saffron,  which  is  red, 
is  mixed  with  a  white  colour,  it  renders  it  saffron-yellow.  This 
is  established  also  by  the  fact  that  when  saffron-yellow  is  intense, 
it  inclines  to  redness  ;  and  when  it  is  not  so  pronounced,  it 
inclines  to  whiteness.  In  this  same  way,  a  livid  colour  comes 
into  being  from  the  mixture  of  white  and  black  ;  and  this  is 
the  reason  why  it  possesses  in  itself  both  colours. 

3  Delete  the  Dalath. 
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There  are  other  colours  which  are  composed  not  of  the  two 
above  principal  (colours),  but  of  intermediate  colours  that 
emanate  from  them  ;  but  because  the  difference  between  them 
is  not  so  pronounced,  we  have  not  classified  them  (below)  under 
the  name  of  colours.  The  principal  and  universal  colours  are 
two,  because  the  active  powers  are  two,  and  their  antagonistic 
qualities  are  also  two  ;  and  from  additions  to  and  diminutions 
from  (these  two  colours)  innumerable  other  colours  emanate. 


of  which  there  is  no  need  to 

speak. 
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CHAPTER  IV.  157 

On  how  the  eye  perceives  colours.1 

After  having  spoken  of  the  coming  into  being  of  the  differences 
of  colours,  let  us  now  speak  of  how  the  eye  perceives  them  and 
their  differences  from  a  distance,  and  how  it  draws  them  to  itself. 

Lo,  the  mouth  does  not  taste  from  a  distance.  (We  will  discuss 
later)  how  the  nose  smells  and  the  ear  hears. 

We  affirm  that  this  quality  came  to  the  eye  from  its  com¬ 
position  and  its  position.  Indeed  the  composition  of  the  eye 
differs  from  that  of  the  mouth,  and  even  from  that  of  the  nose 
and  the  ears  ;  it  differs  from  them  also  in  its  position.  The  eye 

1  The  structure  of  the  eye  is  well  discussed  by  Galen,  Vol.  I,  pp.  607-65 1 , 
but  there  is  nothing  in  him  about  the  process  of  vision. 
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is  clearer,  more  transparent  and  more  brilliant,  and  on  account 
of  its  clearness,  transparency  and  brilliance  it  is  able  to  perceive 
from  a  distance  colours  and  forms,  through  its  affinity  to  the 
light  of  the  sun  in  clearness  and  transparency.  Indeed,  the  light 
of  the  sun  shines  in  the  clearness  of  the  eye  and  its  sapphire 
blue,  and  causes  therein  a  reflection  ( am/cAao-t? )  of  the  things 
which  are  affinitive  to  itself.  But  because  the  parts  of  the  mouth 
are  more  contracted  and  earthy — and  so  also  are  those  of  the 
nose  and  of  the  ears — they  do  not  receive  any  reflection  from  the 
light  of  the  sun.  In  the  same  way  as  when  a  polished  and  bright 
vessel  of  brass  or  silver  comes  into  contact  with  the  light  of  the 
sun,  it  causes  a  reflection  of  the  sun  on  a  near  wall  ;  and  in  the 
same  way  as  water,  when  the  light  of  the  sun  shines  in  a  house, 
reflects  the  light  of  the  sun  on  a  high  wall — in  this  same  way, 
when  the  light  of  the  sun  shines  on  the  eye,  it  causes  a  reflection 
in  it  of  the  outside  objects  and  forms.  The  eye  sees  these  from 
a  distance,  and  draws  their  image  to  itself,  while  the  other  senses 
do  not  act  in  this  way. 

How  does  (the  eye)  perceive  colours  and  distinguish  them 
from  one  another,  as  the  mouth  distinguishes  between  tastes  ? 
We  answer  that  the  eye,  on  account  of  its  brightness  and  clearness 
receives  the  bright  and  perceiving  power  of  the  soul  from  inside, 
and  in  addition  it  receives  the  light  of  the  sun  from  outside.  Thus 
in  it  the  perceiving  and  bright  power  of  the  soul  is  united  with  the 
light  of  the  sun,  and  this  light  of  the  sun  is  carried  by  it  till  it 
reaches  the  reflected  bodies  j  and  it  (the  soul)  then  perceives 
their  shapes  and  colours,  and  draws  them  first  to  the  eyes  from 
outside,  and  then  to  the  imagination  from  inside.  This  explains 
why,  when  we  close  our  eyes  immediately  after  having  perceived 
colours,  we  see  them  in  our  imagination  as  if  with  the  eyes. 

The  organs  of  the  other  senses  do  not  act  in  this  way,  because 
of  their  thickness  and  lack  of  balance.  In  the  same  way  as  when 
we  throw  water  into  a  glass  vase,  it  receives  the  light  of  the  sun, 
which  penetrates  both  the  glass  and  the  water  which  is  in  it, 
and  shines  in  a  house — while  an  earthen  vase  does  not  do  this 
because  of  its  opacity — in  this  same  way  the  eye  receives  the 
perceiving  and  enlightening  power  of  the  soul,  and  brings  it 
to  the  light  of  the  sun.  That  the  eye  is  the  recipient  of  this 
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power  of  vision 1  which  is  in  it,  is  established  by  the  fact  that  when 
we  close  our  eye  in  a  dark  place,  and  place  our  finger  on  the  pupil 
of  the  eye,  and  shake  it  hither  and  thither  while  closed,  we  seem 
to  perceive  a  kind  of  circular  light,  on  account  of  its  shape  ; 
and  the  same  thing  happens  if  we  place  our  finger  in  one  of  its 
corners. 


CHAPTER  V. 

On  how  2  the  perceiving  power  of  the  soul  receives  bodies  and  colours 
that  are  thicker  than  itself  ;  and  how  the  eye  receives  them 
from  it. 

We  affirm  that  the  eye  is  composed  of  the  four  elements,  158 
and  that  the  bodies,  images  and  colours  are  also  composed  of  the 
four  elements.  This  causes  an  affinity  which  empowers  the 
eye  to  receive  from  outside  that  which  is  affinitive  to  it.  The 
eye  possesses  also  in  itself  the  different  colours,  because  it  has 
the  white  and  black  colours — which  are  the  principal  colours, 
of  which  the  other  colours  are  composed — and  in  addition  it 
has  the  grey  colour,  or  any  other  colour.  Thus  when  the  per¬ 
ceiving  and  bright  power  of  the  soul,  which  is  joined  with  the 
eye  from  inside,  receives — because  of  the  affinity  of  which  we 
spoke  before — the  bodily  factor  which  is  in  the  eye  and  which 
is  from  the  elements,  it  receives  also  the  colours,  and  carries  them 
to  the  outside  bodies  and  to  the  outside  colours.  The  powers 
which  are  in  it  draw  from  the  bodies  that  which  is  affinitive 
to  themselves,  and  also  the  power  of  the  colours  from  the 
colours,  and  bring  them  to  the  eye.  The  eye  first  receives 
them  through  the  affinity  and  relationship  which  it  has  with 
them,  and  after  the  perceiving  power  (of  the  soul)  has  also 
received  them,  it  presents  them  to  the  memory  and  stamps  them 
m  the  back  part  of  the  bram.  Lo,  what  we  see  outside  we 
always  see  inside  in  exactly  the  same  way. 

How  are  colours,  forms  and  memories  stamped  in  the  back 
part  of  the  bram,  and  how  is  it,  if  they  are  stamped  in  the  body 

1  Substitute  a  Dalath  for  the  Watt  at  the  beginning.  2  Lit.  4  why/’ 
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of  the  brain,  that  the  latter  is  not 1  strained  and  does  not  perish  ? 
And  how  can  that  small  space  hold  the  images  of  towns  and 
countries,  and,  which  is  more  wonderful,  of  all  the  world  ?  We 
answer  that  the  animal  spirit 2  is  composed  of  the  four  elements, 
especially  of  their  thin,  light  and  volatile  parts.  We  have  already 
spoken  at  length  of  these  things  in  the  book  which  we  wrote  on 
The  Causes  of  Fevers.  The  earthy  matter  which  the  brain 
possesses  is  joined  with  the  vision  of  the  eye,  and  expands  m 
conjunction  with  it  towards  the  bodies,  and  draws  from  them, 
as  we  stated  above,  the  earthiness  which  they  possess  and  which 
is  affinitive  to  it,  namely  colours,  forms  and  images,  and  returns 
with  the  vision  of  the  eye  towards  the  animal  spirit.  This  spirit 
receives  them,  and  through  its  union  with  the  rational  soul — 
of  which  we  spoke  above,  in  our  discussion  on  the  soul — and 
through  the  senses,  it  offers  them  to  the  rational  soul,  which 
takes  them  through  its  union  with  the  animal  spirit,  and  keeps 
them  by  means  of  the  uniting  link  which  is  found  between  them, 
and  which  is  endowed  with  both  material  and  immaterial  qual¬ 
ities.  Through  this  process,  it  imparts  its  unlimitedness  to  the 
limited  body  of  the  brain,  so  that  it  may  keep  the  images  which  are 
m  it,  and  hold  them,  and  not  be  strained  or  suffer  injury,  and 
so  that  they  may  become  its  own,  through  its  union  with  them. 

I  mean  by  the  unlimitedness  of  the  soul,  that  by  means  of 
which  it  is  in  an  instant  everywhere,  through  the  swift  movement 
of  the  imagination,  immediately  it  wills  it,  without  any  inter¬ 
vention  of  time,  which  bodies  have  to  endure.  (The  soul) 
possesses  this  quality  in  its  nature.  Why  ?  Because  it  is  simple, 
and  has  m  it  no  antagonistic  forces,  as  we  have  shown  clearly 
m  another  place.  This  is  the  reason  why  it  has  nothing  in  it 
which  affects  its  movement  or  delays  it.  If  the  light  of  the  sun, 
immediately  it  shines,  has  it  in  its  power  to  reach  the  confines 
of  the  earth,  when  there  is  no  intervening  obstacle  ;  and  when 
there  is  an  intervening  obstacle,  there  is  no  time  required  for 
its  reflection  (from  that  obstacle) — how  much  more  will  it  be 
possible  for  (the  soul),  which  is  swifter  than  the  light  of  the  sun, 
to  move  immediately  to  any  place  and  return  ? 

159  Bodies  have  it  also  in  their  power  to  reach  everywhere,  but 

1  Insert  the  negative  la.  2  Lit.  “  soul  ”  in  all  this 


passage. 


137 


DISC.  Ill,  CH.  5 

on  account  of  the  obstacle  of  heaviness  and  lightness,  caused  by 
heat  and  cold,  time  intervenes  between  them.  This  explains  why 
it  is  (the  soul)  that  takes  over  impressions  and  images  and,  in  the 
unlimitedness  which  it  possesses,  holds  and  keeps  them,  in  such  a 
way  that  immediately  it  wishes  to  be  in  a  place  it  is  there,  through 
the  shining  of  the  rays  of  its  imagination.  In  spite  of  the  fact 
that  (the  soul)  is  in  the  body  through  its  union  with  it,  it  is  every¬ 
where  without  delay  ;  and  it  never  contracts  or  expands  in  the 
work  of  memorising  in  the  back  part  of  the  brain,  which  is  better 
suited  (than  the  front  part)  for  this,  on  account  of  its  solidity  ; 
it  is  also  better  fitted  than  the  front  part  to  hold  the  impressions 
which  are  in  the  soul,  because  it  is  relatively  colder.  This  is 
the  reason  why  we  say  that  the  memory,  being  in  the  back  part 
of  the  brain,  receives  impressions  through  its  union  with  the 
soul,  and  its  body  is  not  strained,  nor  does  it  suffer  and  perish. 
This  is  illustrated  by  the  fact  that  when  we  wish  to  look  at  a 
given  town,  it  is  as  if  we  were  travelling  in  it — in  spite  of  the  fact 
that  there  is  no  movement  which  extends  to  it — through  the  vision 
of  the  mind.  That  this  act  belongs  to  the  rational  soul  is  known 
from  the  irrational  animals,  which  have  no  memory,  because 
they  perform  no  arts  and  crafts. 

The  particular  work  of  memory  is  to  take  forms  and  images 
from  bodies,  keep  them  in  itself,  and  form  them  into  other  bodies, 
as  happens  in  building  houses,  making  instruments,  et  cetera , 
and  in  all  other  human  acts.  Since  animals  do  not  possess  these 
faculties,  they  have  no  memory.  They  have  nothing  but  a  kind 
of  material  knowledge,  gained  through  the  senses.  If  you  assume 
that  they  do  not  do  the  above  things  because  they  have  not,  like 
men,  hands  or  fingers  suitable  for  such  things,  we  will  answer 
that  some  animals  have  them,  such  as  bears  and  monkeys.  That 
all  the  above  things  are  not  done  by  the  hands  is  established  by 
the  fact  that  the  work  of  the  hands  is  impaired  when  the  thought, 
which  causes  the  brain  1  to  be  moved  by  the  imagination-memory, 
is  not  linked  with  them. 

Further,  if  you  assume  that  there  are  some  animals  which  build 
houses,  like  swallows,  we  will  answer  that  these  animals  possess 
this  faculty — as  they  possess  also  all  their  other  natural  actions 

1  Lit.  “  head.” 
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from  nature,  and  not  from  learning  ;  and  for  this  reason  they 
do  one  thing  only,  without  adding  to  or  diminishing  from  it,  since 
that  which  emanates  from  nature  is  invariable.  As  to  man,  he 
does  not  possess  the  innumerable  works  of  art  from  nature,  nor 
does  he  simply  receive  from  outside  the  impression  of  something 
he  did  not  possess,  and  then  make  something  identical  with  it. 
If  any  animal  possessed  memory,  it  would  act  (like  man  ;  but 
since  none  of  them  acts  like  man)  they  have  no  memory. 


CHAPTER  VI. 


On  smell. 

Smell  also  is  a  name  which  denotes  a  kind  of  summum  genus , 
and  is  divided  into  other  genera,  species  and  individua.  Smell, 
for  instance,  is  divided  into  a  good  smell  and  a  bad  smell  ;  the 
good  into  a  pleasant  smell  and  a  sweet  small,  et  cetera  ;  and  the 
bad  into  a  putrid  smell,  a  rancid  smell,  a  decaying  smell,  et  cetera  ; 
and  so  on,  till  the  individua  are  reached. 
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A  good  smell  occurs  when  the  parts  of  heat  or  cold  are 
160  balanced  with  humidity  and  a  dryness  that  has  not  deteriorated 
but  has  been  preserved  in  its  original  state.  Indeed  such  a 
balance  is  pleasing  to  the  sense  of  smell,  on  account  of  the  lack 
of  excess  among  the  parts.  The  smell  becomes  more  pleasant 
when  the  balanced  parts  of  dryness  predominate  greatly  over 
the  balanced  parts  of  humidity.  This  occurs  in  the  following 
manner.  The  balanced  parts  are  contracted  by  dryness  towards 
one  another,  and  thicken  greatly,  and  thus  they  are  better  able 
to  keep  the  balance  and  also  the  pleasant  smell.  When,  however, 
humidity  is  greatly  in  excess  of  dryness  in  the  same  composition, 
it  expands  the  parts  and  softens  them  ;  and  these  parts  becoming 
remote  from  one  another  on  account  of  this  expansion,  their 
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balance  diminishes,  and  consequently  the  pleasant  smell  also 
diminishes.  We  see  that  when  fruits  are  eaten  in  their  right 
season  their  smell  is  more  pleasant,  but  when  they  become  soft 1 
it  is  less  pleasant.  This  is  accounted  for  by  the  fact  that  the  parts 
of  those  that  are  eaten  m  the  right  season  are  more  contracted 
towards  one  another,  while  the  parts  of  those  which  are  soft 
are  expanded,  the  balance  of  the  humidity  in  them  having  been 
destroyed,  together  with  that  of  the  dryness. 

The  unpleasant  smell  that  emanates  from  the  deterioration 
caused  by  heat  is  explained  by  the  manner  in  which  compositions 
leave  their  natural  state,  and  become  rotten.2  This  is  illustrated 
by  the  bodies  of  animals  and  by  fruits.  Indeed  when  humidity 
and  balance  (of  parts)  begin  to  deteriorate  through  heat,  the  lack 
of  balance  3  which  appears  then  in  animals  and  in  fruits  causes 
their  smell  to  be  unpleasant.  It  is  through  a  balanced  humidity 
and  heat  that  the  growth  of  animals  and  fruits  take  place,  and  it 
is  through  them  that  they  become  pleasant-smelling.  But  when 
the  contrary — that  is  to  say,  a  lack  of  balance-takes  place,  bad 
smell,  decomposition  and  deterioration  4  set  m.  Even  the  preser¬ 
vation  of  the  life  of  animals  is  effected  by  balance  (of  parts),  and 
illnesses  and  pestilences  by  lack  of  balance.5  The  same  thing 
happens  to  inanimate  objects,  such  as  earth  or  water.  Indeed 
when  water  is  thrown  on  the  earth,  it  gives  at  the  beginning  a 
pleasant  smell.  When,  however,  it  remains  on  it  for  a  time, 
some  heat  joins  with  it ;  and  when  there  is  no  evaporation,  that 
heat  increases,  and  causes  putrefaction  in  the  humidity.  This 
happens  because  its  natural  parts,  which  were  balanced,  become 
divided  against  one  another,  and  when  this  division  sets  in, 
the  parts  are  disturbed  ;  and  when  these  are  disturbed  and  have 
relinquished  their  former  and  natural  position,  they  cease  to 
possess  their  former  natural  smell  and  colour. 

The  stinking,  decaying  and  putrid  smells,  et  cetera ,  arise  from 
increases  and  decreases  which  cause  a  rotten  and  deteriorated 
humidity,  and  of  them  there  is  no  need  to  speak. 

1  Read  wadhsharya.  2  Read  methmasydn. 

3  Read  shawyutha.  4  Read  hubbdla. 

5  This  idea  is  repeated  below,  Fifth  Discourse,  c.  XI,  p.  21 7. 
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CHAPTER  VII. 

On  the  sense  of  smell. 

Why  the  nose  receives  smells  through  inhalation ,  while  the  eyes, 
the  mouth  and  the  ears  are  not  in  need  of  this  inhalation 
of  air. 

We  affirm  that  smell  is  thicker  than  sight ;  and  sound  is 
thinner  than  taste.  Taste  and  smell  are  earthy  and  watery 
respectively,  while  sound  and  sight  are  aerial  and  fiery  respect¬ 
ively.  Because  sight 1  is  fiery,  it  is  in  need  of  a  thing  that  is 
affinitive  to  it,  in  order  to  receive  the  colours  and  shapes  of 
bodies,  and  that  thing  is  the  light  of  the  sun.  And  because 
light  has  thm  parts  and  reaches  everything  instantaneously, 
it  does  not  require  to  be  drawn  in.  Indeed  it  reaches  everywhere 
instantaneously  and  without  any  effort,  because  of  its  lightness  ; 
and  although  air  intervenes,  light  pierces  through  it  because  it 
161  is  thinner  than  it.  Further,  hearing  is  aerial ;  and  because  air 
extends  to  everything  by  its  lightness,  and  fills  everything  that 
is  empty,  when  a  beating  movement  occurs  it  brings  the  parts 
of  this  air  2  to  the  ear,  because  they  are  expanded  and  light ; 
and  this  is  the  reason  why  the  ear  does  not  need  to  draw  it  in. 

As  to  taste,  because  of  its  earthy  nature,  it  makes  use  neither 
of  light  nor  of  air,  but  is  effected  by  the  coming  into  contact  of 
two  earthy  bodies,  namely  the  outside  bodies  and  the  sense  of 
taste.  Indeed  unless  the  former  penetrate  inside  the  mouth, 
the  latter  does  not  taste  them.  As  to  smell,  it  is  watery,  as  we 
stated,  and  as  water  is  thinner  than  earth,  smell  also  is  thinner 
than  taste.  This  explains  why  smell  does  not  receive,  as  the  sense 
of  taste  does,  a  body,  but  receives  only  parts  which  are  very  thin 
and  which  rise  upwards  in  the  air,  like  water  which  evaporates  from 
bodies  that  are  humid  and  thick.  When  these  are  brought  to  it, 
it  does  not  receive  them  directly,  as  the  mouth  does,  without  any 
drawing  upward.  (The  nose)  requires  parts  that  are  very  thin  in 
liquidity  which,  in  rising  upwards  in  the  air  through  evaporation, 
become  light,  and,  through  their  lightness,  are  brought  to  it  by  the 
air.  If  this  were  not  so,  the  natural  thickness  which  is  in  the 

1  Read  hezatha. 


2  Text,  “  its  parts  bring  this  air.” 
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(smells)  would  not  have  allowed  them  to  rise  upwards.  Conse¬ 
quently  the  nose  makes  use  of  the  lightness  of  the  nature  of  air, 
to  inhale  them  upwards,  and  through  a  powerful  indrawing  they 
reach  the  brain,  which  distinguishes  between  them  by  means  of  the 
powers  which  it  possesses,  and  which  are  affinitive  to  the  nature  of 
smells.  Indeed  smells  are  not 1  brought  near  the  nose,  unless  they 
are  raised  up.  This  is  due  to  the  earthy  and  liquid  weight  which 
they  possess.  The  lightness  of  the  air  draws  them  upwards,  and 
by  means  of  it  the  earthmess  of  the  smell  is  raised  and  reaches 
the  bram.  Further,  the  shape  of  the  nose  being  like  a  chimney,2 
this  indrawing  of  the  air  is  upwards,  and  since  the  nature  of  the 
mdrawmg  of  the  air  is  m  the  category  of  vaporous  things,  and 
smells  are  also  vapours,  the  nose  alone,  to  the  exclusion  of  mouth, 
eye  and  ear,  is  able  to  become  the  organ  of  smell. 


CHAPTER  VIII. 


On  the  sense  of  hearing. 


Hearing  also  is  a  summum  genus ,  which  is  divided  into  genera, 
species  and  individual  It  is  divided  into  four  genera  :  sound, 
speech,  wind  4  and  breath.  Sound  is  sub-divided  into  other 
genera  :  thin,  thick,  clear,  harsh,  melodious,  et  cetera ,  and  these 
themselves  into  others  ;  speech  is  sub-divided  into  eight  parts  : 
noun,  verb,  particles,  et  cetera ,  and  so  on  down  to  the  individua  ; 
wind  5  is  sub-divided  into  animal  breath  and  aerial  (wind),  and 
these  into  other  sub-divisions  ;  breath  is  sub-divided  into  that 
made  by  rational  and  by  irrational  beings,  and  these  into  different 
species  and  individua. 
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(Breath) 

Aerial 

(Wind) 

1  Add  negative  la. 

3  Add  negative  la  before  the  word. 


2  Read  \avotha. 


tt  .  MV  spirh.  In  Syriac,  as  in  Greek,  the  word  “  spirit  ”  means  also 
wind.  Early  man  believed  that  the  spirit  was  a  kind  of  wind  which  moved 
the  body. 

5  Here  also  the  word  means  both  “  wind  ”  and  “  spirit.” 
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Sound 1 

Sound  is  the  movement  of  air  which,  having  come  into 
contact  with  bodies,  struck  them,  and  been  driven  by  them,  brings 
that  striking  to  the  ears,  through  the  instrumentality  of  which 
it  reaches  the  brain.  Sound  is  either  breathy  or  non-breathy. 

The  non-breathy  sound  occurs,  for  instance,  when  two 
stones  come  into  contact  with  each  other  and  strike  each  other, 
162  and  from  the  concussion  thus  caused  between  them,  the  air 
leaps  out  and  carries  their  striking  and  brings  2  it  to  the  ears.  The 
breathy  sound  occurs  when  an  animal  inhales  the  air  by  means 
of  the  indrawing  power  inside  the  lungs,  and  exhales  it  through 
the  expelling  power,  and  in  its  exit  it  strikes  the  larynx  and 
the  Tpaxeia  aprrjpLa  (trachea),  and  then  goes  out  and  reaches 
the  ear. 

Sound  is  much  more  general  than  the  other  divisions  (of 
hearing).  Indeed  even  verb  and  noun  cannot  have  an  outlet 
without  it,  and  the  same  is  true  of  the  other  divisions.  A  sound 
that  is  thin  or  thick,  et  cetera ,  is  like  a  genus  divided  into  species. 
A  thin  voice  3  is  said  of  man,  of  ox,  of  horse,  et  cetera ,  and  so 
also  is  the  case  with  a  thick  voice,  et  cetera.  The  same  applies 
to  each  species,  when  its  separate  individua  are  compared,  each 
one  having  its  own  characteristics.  Thus  it  may  be  said  that  one 
individual  has  more,  and  another  less,  of  a  certain  quality. 

We  have  spoken  of  the  origin  of  the  thin  and  thick  sounds. 
A  thin  voice  occurs  when  the  part  of  the  organ  of  the  voice 
does  not  possess  any  superfluity,  but  carries  it  all  out  with 
it  in  its  exit.  It  becomes  harsh  when  some  humid  and  thick 
matter  collects  in  the  path  of  its  exit,  which,  becoming  swollen, 
renders  exiguous  the  space  of  the  width,  and  in  this  way  the  voice 
does  not  carry  out  all  (of  the  superfluity)  at  the  same  time  with 
itself.  This  impedes  the  voice  from  reaching  far.  That  this 
is  so  is  known  by  the  fact  that  when  we  wish  to  speak  in  a  harsh 
voice,  we  act  as  if  we  were  contracting  the  throat,  and  in  this 
way  we  check  the  voice. 

1  Cf.  Aristotle,  De  Anima,  Book  II,  ch.  7. 

2  Read  the  verb  with  a  Yodh  instead  of  a  Heth. 

3  In  Syriac  the  same  word  k_ala  means  both  “  sound  and  “  voice.” 
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As  to  /xeAcoSos*,1  that  is  to  say  melody,  it  occurs  when  we 
sing  or  perform  Church  Services,  and  divide  the  voice  in  the 
throat  into  notes,  producing  some  of  them  near  its  lower  part, 
some  others  near  its  middle  part,  some  others  near  its  top  part, 
some  others  in  its  left  side,  and  some  others  in  its  righ  t  side  ; 
and  in  this  way  notes  are  formed  and  brought  together  in  sequence. 
A  melody  takes  place  when  thin  and  thick  notes  are  mutually 
balanced,  and  none  of  them  is  in  great  excess  over  its  neighbo  ur, 
but  all  of  them  are  formed  in  harmony  with  one  another.  In 
this  way  the  voice  becomes  beautiful  and  delightful.  This  is 
illustrated  by  the  strings  of  a  guitar,  in  which,  when  the  vibration 
of  the  thin  part  is  made  to  balance  with  that  of  the  thick  part, 
and  the  high  note  with  the  low  note,  they  are  moved  in  harmony 
with  one  another.  A  discordant  note  occurs  when  the  contrary 
happens. 

There  are  four  rjxoi,  that  is  to  say,  general  notes,  of  which 
all  melodies  are  formed,  and  which  are  called  Trpcoro^,  that  is 
to  say  first  (note),  ( Sevrepos ,  that  is  to  say)  second  (note),  rpirosy 
that  is  to  say  third  (note),  and  rerapros*  that  is  to  say  fourth 
(note).  There  are  also  four  Trapaye^rot,3  that  is  to  say,  notes 
which  are  beside  them,  or  derived  from  them,  out  of  which  again 
four  others  are  derived,  which  are  called  TrapaTrXrjcjioL .4  From 
these  twelve  (notes)  is  derived  the  number  of  all  melodies,  in  which 
are  included  all  the  myriads  of  innumerable  tunes  found  among 
all  the  peoples.  As  all  the  countless  numbers  are  included  in 
the  ten  units,  and  are  formed  of  them  ;  as  all  the  innumerable 
speeches  are  included  in  the  eight  parts  of  speech  ;  as  all  the 
days  of  the  world  are  included  in  the  seven  days  of  the  week  ; 
and  as  all  the  innumerable  movements  of  the  seven  planets  are 
included  in  the  twelve  signs  of  the  Zodiac — so  also  all  the 
melodies  are  included  in  the  above  twelve  notes. 

Why  should  there  be  four  genera  of  musical  notes  ?  Because 

1  Read  mehlodos.  It  is  curious  that  the  lexicographer  Bar  ‘Ali,  as  quoted  in  the 
Thesaurus  Syr.,  column  2026,  also  writes  this  word  mehloros,  with  a  Resh,  instead 
of  with  a  Dalath,  and  translates  it  into  Syriac  by  mmthanaya,  all  exactly  as  in 
our  MS.  Is  it  possible  that  Bar  ‘Ah  took  his  information  from  our  author  ? 

2  Correct  the  word  accordingly.  3  Read  the  word  accordingly. 

4  So  I  read  the  word  parapathoro  of  the  text. 
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163  of  the  four  elements,  of  which  the  body  which  produces  these 
sounds  is  composed.  The  process  whereby  four  genera  of 
musical  notes  are  composed  and  formed,  is  through  the  expelling 
power,  which  drives  the  voice  (in  the  case  of  the  first,  or  high  note) 
towards  the  head  of  the  throat,  while  gently  contracting  it. 
This  is  the  reason  why  the  voice  becomes  thin.  The  expelling 
power  causes  it  to  penetrate  hither  and  thither  in  the  throat, 
forming  sounds  which  harmonise  with  one  another,  and  out  of 
which  a  delightful  melody  is  produced. 

The  second  note  is  formed  when  the  expelling  power  drives 
the  voice  downwards  towards  the  lungs  into  the  lower  part  of  the 
throat,  and  opens  it  considerably.  This  is  the  reason  why  this 
note  is  thicker  than  the  first,  and  preponderates  downwards, 
as  if  it  were  going  down  into  a  pit. 

The  third  note  is  formed  below  the  first  one,  is  not  so  clear 
as  it,  and  is  thicker  than  it,  since  it  produces  its  vibrations  from 
all  sides  and  mixes  them  with  one  another,  and  thus  produces 
a  musical  note. 

The  fourth  note  occurs  in  a  position  immediately  above 
the  second  one,  between  it  and  the  third.  This  explains  why 
it  is  less  thick  than  it,  but  thicker  than  the  third.1 

The  notes  are  formed  at  both  extremities  of  the  throat,  the 
first  note  being  at  the  top  of  the  throat,  and  the  second  note  at 
the  bottom  of  the  throat,  while  the  two  others  are  in  the  middle, 
according  to  the  position  of  the  four  elements.  Indeed  two  of 
the  latter  are  active  and  two  passive,  the  two  active  ones  being 
found  in  this  world  at  the  two  extremities— the  hot  at  the 
extreme  height,  and  the  cold  at  the  extreme  depth — while  the 
two  passive  ones  are  between  them. 

The  first  note  has  been  called  “the  musical  note,”  because 
it  is  more  piercing  than  the  others  on  account  of  its  position  in 
relation  to  the  high  element  (of  heat)  which  is  more  powerful 
than  the  other  elements.  The  second  note  became  thick  2  in 

1  As  explained  below,  the  author  does  not  count  the  notes  successively  from 
top  to  bottom,  but  counts  as  the  first  note  the  highest,  and  as  the  second  note  the 
lowest ;  the  two  intermediary  notes  being  counted  as  the  third  and  fourth,  in 
accordance  with  their  nearness  to  the  first  and  second  notes  respectively. 

2  Cod.  “  became  thin.” 
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accordance  with  the  nature  of  the  second  element  (of  cold)  ;  and 
the  other  two,  which  are  in  the  middle,  are  in  an  intermediary 
state  between  thickness  and  thinness,  in  accordance  with  the 
nature  of  the  passive  elements,  which  are  in  the  middle. 

The  remaining  eight  (notes)  were  formed  in  the  intermediate 
space  between  the  above  four,  as  species  from  genera.  Indeed 
every  species  of  notes  gives  rise  to  individua,  by  endless  and  in¬ 
numerable  additions  and  diminutions,  among  all  peoples  and 
tongues  ;  although  people  do  not  always  form  them  with  pre¬ 
meditated  art,  or  know  how  to  distinguish  which  notes  are 
derived  from  the  first,  which  from  the  second  and  which  from  the 
rest.  All  people  possess  naturally  in  themselves  the  faculty  of 
composing  tunes,  in  the  same  way  as  every  one  of  them  possesses, 
from  natural  thought,  the  power  of  building  a  house  ;  but  the 
question  of  an  artistic  production  belongs  to  the  artist.  Anyone 
can  compose  tunes  and  believe  that  he  is  composing  them  in  a 
masterly  way,  while  only  those  of  a  musician  are  so. 

When  the  voice  of  animals  and  of  man  comes  out  in  a  natural 
way,  it  is  not  delightful  to  the  hearing,  but  is,  on  the  contrary, 
jarring  to  it  ;  only  the  one  which  is  divided  into  melodies  is 
delightful,  although  the  natural  voice,  being  one  and  evenly- 
balanced,  should  have  delighted  the  hearing,  on  account  of  this 
balance.  Since,  however,  like  is  pleasing  to  like,  and  since  the 
body  is  composed  of  varieties  of  different  parts,  and  its  pleasure 
is  caused  by  the  harmony  between  them,  which,  in  creating  an  164 
even  balance  and  an  even  temperament  causes  a  happy  life, 
it  follows  that  the  body  is  delighted  only  by  sounds  which  are 
formed  with  one  another,  through  the  diversity  of  their  parts, 
in  a  balanced  harmony.  When  no  balanced  harmony  of  the 
elements  exists  in  the  body,  it  does  not  derive  any  happiness  out 
of  life.  In  this  same  way,  when  there  is  no  even  harmony  of 
sounds  no  pleasure  is  produced.  When  the  voice  comes  out, 
naturally,  and  reaches  the  hearing,  it  does  not  delight  it,  because 
it  is  not  composed,  like  the  body,  of  many  parts,  but  penetrates 
abruptly  and  does  not  enter  the  hearing  m  parts  which  are  har¬ 
moniously  composed,  and  so  does  not  cause  it  any  pleasure.  This 
explains  why,  when  the  sense  of  hearing  draws  to  itself  an  un¬ 
pleasant  sound,  if  there  is  a  balance  found  in  the  composition 
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of  the  harmony  that  sound  becomes  1  melodious,  however  long 
and  however  hard  and  high  it  may  be  said  to  be,  and  pleases  the 
hearing,  as  we  have  said. 


CHAPTER  IX. 

On  speech. 

Speech  does  not  give  a  pleasure  similar  to  that  of  melody,  in 
spite  of  the  fact  that  speech  is  composed  of  noun,  verb,  et  cetera , 
and  that  noun  and  verb  are  included  in  the  division  of  sound, 
and  are  a  breaking-up  of  it.  First  of  all  speech  strikes  the  root 
of  the  tongue,  and  from  there  it  reaches  the  palate  and  the  lips, 
where  it  is  formed,  m  the  same  way  as  the  voice  is  divided  into 
melodies  in  the  throat,  by  striking  first  its  root,  then  from  its  root 
coming  to  its  middle,  and  thence  to  its  head.  We  affirm  that  the 
movement  of  melody  belongs  to  the  body,  and  is  accomplished 
through  the  body,  and  for  this  reason  it  is  pleasing  to  the  body  ; 
while  speech  is  not  a  movement  of  the  body,  but  a  movement  of 
the  rational  soul,  and  for  this  reason,  while  it  is  being  uttered, 
it  pleases  the  soul  only  and  not  the  body.  \^hen,  however, 
melodies  are  formed  together  with  speech,  then  pleasure  is  de- 
rived  for  both  soul  and  body.  This  is  known  from  the  fact  that 
when  a  breaking-up  of  a  melody  takes  place  m  the  throat,  and 
does  not  reach  the  mouth  m  order  to  join  with  speech,  it  pleases 
only  the  body  ;  but  when  speech  is  joined  with  a  melody,  and 
both  of  them  are  in  motion  together,  they  please  the  intelligence 

of  the  soul  together  with  the  body. 

As  melody  does  not  give  rise  to  pleasure  until  many  notes 
come  together  and  are  formed  with  one  another,  so  also  is  the 
case  with  speech.  Indeed  a  single  word,  or  one  syllable  only  of 
a  noun  or  a  verb,  gives  no  pleasure  to  the  soul,  because  it  shows 
no  meaning  ;  as,  for  instance,  when  we  say  made,  and  then 
stop  ;  but  when  we  add  noun  to  verb  and  say,  for  example, 
“  God  made,”  or  “  man  walks,”  and  noun  and  verb  have  thus 
been  joined  together,  then  the  soul  is  pleased.  This  is  all  the 

1  Read  hawe 
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more  so  when  speech  is  long  and  composed  of  many  nouns  and 
verbs  and  the  rest  of  the  parts  of  speech  ;  as,  for  instance  : 

God  is  the  Creator  of  heaven  and  earth,  infinite,  invisible.” 
When  the  soul  has  received  this,  it  gathers  from  it  great  profit, 
just  as  great  pleasure  accrues  to  the  body  from  different  melodies. 


CHAPTER  X. 


On  wind.1 


(The  word)  wind  is  used  in  a  two-fold  way :  in  animate  beings 
it  is  called  breath,”  and  in  inanimate  things  “wind.”  Breath  165 
takes  place  when  air  is  drawn  in  by  the  inhaling  power,  pene¬ 


trates  the  mouth,  reaches  the  lungs,  and  is  then  driven  out  through 
the  exhaling  power.  When  it  reaches  the  mouth,  that  air  is 
checked  by  the  mouth,  and  being  pressed  by  the  exhaling  power, 
which  would  drive  it  out,  it  causes  a  slight  opening  of  the  lips, 
and  through  this  exiguous  exit  it  gives  rise  to  sound.  In  the 
case  of  inanimate  objects,  however,  sound  is  produced  when 
bodies  are  driven  and  shake  the  air  in  the  midst  of  the  antago¬ 
nism  of  the  elements.  When  this  sound  is  heard  by  the  ears, 
it  is  called  “  wind.” 

We  shall  speak  of  the  nature  of  wind,  when  discussing 
the  causes  of  the  movements  that  occur  in  the  air.  When  hot 
air  is  shaken  by  cold  air,  through  the  antagonistic  movement 
that  exists  between  heat  and  cold,  the  air,  being  thus  shaken, 
gives  a  sound  when  coming  into  contact  with  bodies.  This  sound 
is  known  as  wind.  This  is  illustrated  by  damp  pieces  of  wood. 
When  we  set  fire  to  them,  and  the  cold  which  is  in  them  fights 
with  the  heat  of  the  fire,  and  their  humidity  with  its  dryness,  the 
air  which  is  m  them  is  shaken  by  the  contact  of  the  two  antago¬ 
nistic  forces,  and  reaches  the  extremity  of  the  pieces  of  wood. 
When  pressed  at  this  extremity  of  the  wood,  it  comes  out  together 
with  the  humidity,  and  gives  a  sound.  The  same  thing  happens 
m  a  pot  full  of  water,  the  mouth  of  which  is  covered.  When 
fire  is  kindled  under  it,  it  immediately  causes  an  opening,  and 
gives  the  same  sound  as  that  which  is  made  by  wind. 


1  Remove  the  Lamadh.  See  further,  p.  191. 
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CHAPTER  XL 
On  breath. 

Breath  takes  place  when  we  draw  up  the  air  through  inhaling, 
and  exhale  it  little  by  little  and  gently  through  the  mouth  and 
the  nose,  the  air  giving  only  a  slight  and  imperceptible  sound. 


CHAPTER  XII. 

On  the  ear. 

Why  does  the  ear  receive  sound,  while  the  mouth  and  the 
other  (organs  of  sense)  do  not  ?  We  affirm  that  its  position  and 
composition  1  are  the  cause  of  its  reception  of  sound.  How  ? 
The  aperture  of  the  ear  is  connected  directly  with  the  bram, 
without  any  obstacle  in  the  middle.  When,  therefore,  the  air 
is  shaken  and  carries  sounds,  it  is  not  checked  by  anything,  until 
it  penetrates  and  strikes  the  bram,  which  perceives  it.  As  to 
the  rest  of  the  organs  of  sense — that  is  say,  the  mouth,  the  eyes 
and  the  nose — they  are  not  apertures  connected  directly  (with 
the  brain)  like  the  ear,  so  as  to  receive  sounds  and  bring  them 
to  the  bram  and  strike  it. 

Further,  the  nature  of  the  ear  is  very  cartilaginous,  and  this 
makes  it  more  suitable  for  receiving  sound,  on  account  of  the 
contraction  of  its  parts.  Indeed  we  see  that  when  the  air  is 
shaken  and  comes  into  contact  with  expanded  bodies,  such  as 
wool  and  the  like,  it  gives  no  sound,  or  very  little.  This  is 
explained  by  the  fact  that  the  sound  given  by  air  is  due  to  the 
force  with  which  it  is  reverberated,  while  when  it  reaches  the 
loose  parts  of  wool,  it  penetrates  into  them  and  joins  with  the 
air  which  is  already  in  them,  where  it  remains  quiescent,  or 
penetrates  hither  and  thither  because  it  is  not  checked.  In  con- 
tracted  bodies,  however,  such  as  stones,  brass  and  iron,  it  gives 
a  sound,  because  their  parts  are  contracted  and  are  thus  contrary 
to  the  expanded  nature  of  air  ;  and  when  it  comes  into  contact 

1  Read  the  word  with  a  Wau  instead  of  a  Dalath. 
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with  them,  not  finding  m  their  parts  anything  affinitive  to  its 
nature,  so  as  to  join  with  it,  it  is  driven  away  from  them  ;  and  166 
when  it  is  thus  driven  away,  it  returns  backwards,  and  gives  a 
sound.  Lo,  when  we  strike  with  a  stick  on  a  garment  of  woven 
wool,  it  does  not  give  much  sound.  This  is  especially  the  case 
with  a  garment  of  very  loose  texture.  But  when  we  strike  two 
pieces  of  brass  or  iron  together,  they  give  a  loud  sound.  In  this 
same  way,  because  the  ear  is  very  cartilaginous  and  sinewy, 
sounds  strike  it,  and  it  receives  them.  The  parts  of  its  nerves 
also  are  contracted. 

As  to  the  eye,  its  nature  is  soft,  and  also  it  has  no  aperture 
with  a  direct  connection  (with  the  brain).  If  the  eye  were  in 
the  place  of  the  ear,  it  would  receive  sound,  and  if  the  ear  were 
in  the  place  of  the  eye  in  its  composition  and  position,  it  would 
receive  colours.  As  to  the  mouth,  it  is  not  suitable  for  receiving 
sounds,  because  it  is  generally  closed,  and  when  it  is  open  it  is 
not  sinewy  like  the  ear.  Further,  what  it  receives  it  does  not 
carry  to  the  brain,  but  to  the  lungs,  an  organ  which  possesses 
a  very  expanded  nature.  As  to  the  nose,  it  has  no  direct  passage. 

It  also  works  through  inhalation  and  indrawing  ;  and  further, 
it  is  very  humid,  while  the  ear  is  very  dry. 


CHAPTER  XIII. 


On  the  sense  of  feeling. 

The  sense  of  feeling  is  also  a  stimmum  genus ,  divided  into 
other  genera,  species  and  individua.  It  is  divided  into  soft 
feeling,  hard  feeling,  rough  feeling  and  smooth  feeling,  and 
into  others  with  a  lesser  or  greater  degree  of  these  qualities. 
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Objects  are  called  soft  when  the  parts  of  their  body  are  humid 
(and  expanded)  under  the  touch,  such  as  mud  or  a  garment  of 
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wool.  Because  the  parts  of  the  humidity  of  such  a  body  are, 
through  their  expansion,  not  pressing  against  one  another,  they 
are,  therefore,  affinitive  to  the  humidity  (of  the  skm),  and  con¬ 
sequently  the  body  is  called  soft.  Objects  are  called  hard  when 
their  contracted  and  dense  parts  come  into  contact  with  the  skin, 
and  press  it  from  outside,  endeavouring  to  contract  its  expansion 
and  desiccate  its  humidity.  As  such  are  stone,  wood  and  the  like. 
An  object  is  rough  when  the  parts  of  its  outer  surface  are  not  even, 
or  are  remote  from  one  another,  one  being  high  and  another  low, 
such  as  a  brick  and  the  like.  A  smooth  object  is  one  in  which 
the  parts  are  even — one  not  being  higher  than  another — and 
polished,  glossy  and  close  to  one  another,  such  as  marble,  gold 
and  the  like. 

The  species  and  individua  of  the  above  possess  likewise 
differentiations,  on  which  there  is  no  need  to  dilate,  lest  our 
discourse  should  become  unduly  long.  It  is  indeed  our  aim 
in  this  book,  here  as  elsewhere,  to  avoid  as  much  as  possible 
lengthening  our  discourse,  and  to  choose  only  the  most  important 
causes  (of  created  things),  and  the  coming  into  existence  of  the 
species  from  the  elements,  and  to  set  aside  all  other  questions 
which  are  self-evident  and  obvious,  so  that  we  may  be  able  to 
bring  utility,  without  much  trouble  on  their  part,  to  our  brethren 
the  <f>L\o7TovoL  and  fvcrcoXoyoL,1  that  is  to  say,  lovers  of  labour  and 
investigators  of  the  hidden  laws  (of  nature). 


CHAPTER  XIV. 

On  the  reason  why  the  sense  of  feeling  is  spread  over  the  whole  of 

the  body ,  while  the  other  senses  are  not. 

167  We  affirm  that  the  sense  of  feeling  is  produced  2  by  the  thin 
and  small  nerves  which  come  from  the  brain  to  the  skin,  and 
which  are  spread  over  all  the  body.  This  is  the  reason  why 
the  sense  of  feeling  extends  to  all  the  body,  while  the  other 

1  So  I  read  the  word  pusiaharhono  of  the  MS. 

2  Remove  the  Dalath. 
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organs  of  sense,  not  being  spread  over  all  the  body,  but  being 
in  one  place  only,  perform  individual  functions,  in  accordance 
with  the  composition  of  the  body,  as  we  have  shown. 

On  the  fact  that  feeling  emanates  from  the  elements . 

The  body  is  composed  of  contrary  parts  :  hot,  cold,  humid, 
dry,  even,  uneven,  rough  and  smooth ;  and  the  skm  possesses 
these  qualities  from  the  body,  and  takes  from  it  also  its 
superfluities.  As  it  draws  the  impressions  of  the  above  qualities 
to  itself  from  inside  and  drives  them  outside,  it  draws  them 
back  from  outside  and  brings  them  to  the  body,  through 
the  affinity  which  it  possesses  with  all  the  parts  of  the 
latter.1  When  antagonistic  things  come  into  contact  with  antago¬ 
nistic  things,  conflict  occurs,  as  when  heat  comes  into  contact 
with  cold,  and  cold  with  heat,  et  cetera  ;  and  because  the  skm 
possesses  all  these  qualities,  when  the  heat  which  is  in  it  comes 
into  contact  with  the  cold  which  is  outside,  it  suffers  from  it. 
The  same  happens  in  the  case  of  any  other  opposites.  This 
suffering  is  called  4  feeling.”  In  the  same  way  as  the  skm 
suffers  from  things  that  are  antagonistic  to  itself,  so  also  it  is 
pleased  with  things  that  are  affinitive  to  itself  and  with  things 
that  are  of  similar  temperament. 

Feeling  does  not  take  place  outside  only,  but  the  inner  parts  2 
also  feel  a  cold,  hot,  heavy  or  light  object,  though  not  to  the 
same  extent  as  the  skin  does,  because  the  latter  feels  more  in¬ 
tensely,  on  account  of  the  greatness  of  the  surface  found  outside, 
and  the  more  powerful  movement  of  bodies  which  may  strike 
it  from  a  distance. 


CHAPTER  XV. 

On  the  reason  why  there  are  only  five  senses ,  and  not  one  or  six 

or  any  other  number . 

We  affirm  that  there  are  four  senses  in  the  head,  two  of  which 
are  above  and  two  below  :  the  ears  and  eyes  above  and  the  nose 

1  Read,  dlleh.  2  Remove  the  Baith. 
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and  mouth  below.  In  the  same  way  as  there  are  two  elements 
in  the  high  sphere  of  this  world  (and  two  below),  so  also  there  are 
two  (senses)  in  the  head — the  eyes  and  the  ears — which  are 
above  like  fire  and  air,  and  (two  others) — the  nose  and  the  mouth — 
which  are  below  like  earth  and  water. 

Further,  in  the  same  way  as  all  the  genera  and  species  of  this 
world  form  a  fifth  composition  from  the  elements,  and  this 
composition,  although  of  the  same  nature  as  theirs,  is  distinct 
from  them  in  number — so  also  a  fifth  sense,  distinct  in  number 
from  the  above  four,  came  into  being.  Although  they  have 
a  preponderance  of  one  element  over  another,  they  are  one  in 
their  nature,  which  comes  from  the  elements  ;  and  just  as  there 
are,  in  all  this  immense  universe,  four  elements,  neither  more 
nor  less,  together  with  the  fifth  composition  which  emanates  from 
them  and  constitutes  the  fifth  in  number — so  also  in  man,  who 
is  a  microcosm,  there  are  only  five  senses,  neither  more  nor  less. 
In  the  same  way  as  this  fifth  composition  which  emanates  from 
the  elements  is  much  larger  than  any  one  of  them,  so  also  the 
fifth  sense  of  the  body — namely  the  sense  of  feeling — is  larger 
than  any  of  the  other  senses. 

The  functional  ground  for  the  existence  of  the  (five  senses) 
is  the  following  :  God  created  them  so  that  through  them  the 
requirements  indispensable  to  our  existence  might  be  satisfied. 
That  every  living  being  is  in  need  of  the  five  senses  is  known  from 
the  fact  that  if  any  of  them  is  impaired,  the  course  of  our  life 
168  is  hampered.1  Indeed  if  we  suffered  from  blindness,  the  function 
of  walking  straight,  of  performing  any  art,  of  choosing  between 
beautiful  and  ugly  things,  and  of  distinguishing  between  different 
colours,  together  with  many  other  things,  would  come  to  an  end 
in  us.  If  the  sense  of  taste  were  missing,  with  what  should  we 
evince  a  desire  for  a  sweet  thing,  a  sour  thing,  bread,  meat,  or 
any  other  variety  of  food  ?  And  if  desire  were  absent,  there 
would  be  no  reception  of  food  ;  and  if  reception  of  food  were 
absent,  there  would  be  neither  growth  nor  development,  and 
our  life  would  come  to  an  end.  If  the  sense  of  feeling  were 
absent,  the  same  thing  would  happen,  because  we  should  not 
feel  the  heat  of  fire,  and  should  be  burned,  and  our  life  would 

1  Remove  the  Watt. 
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perish.  The  same  thing  would  happen  to  us  with  regard  to 
our  handling  of  objects.  Further,  if  we  did  not  feel  the  pain 
of  a  cut  or  of  a  thrust  in  our  body,  we  should  be  in  constant  fear 
and  anxiety  in  our  life,  and  our  life  would  perish.  Nor  should 
we  be  able  to  avoid  the  injuries  that  come  upon  us,  since  we 
should  not  feel  them  ;  and  we  should  perish,  or  should  not  even 
have  come  into  existence,  and  our  life  would  become  a  mockery. 

Further,  if  we  had  no  hearing  sense,  we  should  not  receive 
knowledge,  nor  should  we  learn  to  speak,  for  it  is  through  hear¬ 
ing  and  from  teaching  that  this  speech  is  learned  ;  and  we 
could  not  be  distinguished  1  from  irrational  animals  ;  and  what  is 
worse,  the  great  benefit  of  the  knowledge  of,  and  faith  in,  God 
would  perish  in  us,  as  “  faith  cometh  by  hearing,” 2  as  well  as 
other  calamities  which  would  befall  us.  Further,  if  we  did  not 
perceive  a  delightful  smell,  and  did  not  enjoy  it  and  take  profit 
from  it  for  the  benefit  of  the  body,  that  delightful  smell  would 
be  to  no  purpose  ;  and  if  we  did  not  flee  from  an  evil  smell, 
it  would  penetrate  frequently  to  the  brain,  and  cause  some  injury 
to  it. 

Since  the  senses  are  the  constituents  of  our  existence,  it  is 
with  great  wisdom  that  God  created  them  in  us,  wishing  to 
vouchsafe  happiness  to  us  and  bring  us  into  existence  from  non¬ 
existence,  which  is  a  great  gift.  Because  it  is  in  His  nature  to  do 
good,  He  created  for  us  these  five  senses  in  order  to  maintain 
our  life. 


CHAPTER  XVI. 

On  the  fact  that  colours ,  sounds ,  tastes  and  smells  are  not  essences, 

as  some  people  believe. 

After  having  finished  our  discourse  on  the  origins  of  the 
five  senses  and  their  differences  (we  will  discuss  the  same 
theme),  although  digressing  slightly  from  our  subject,  on  account 
of  the  utility  that  will  accrue  from  it  to  the  public. 

It  is  erroneous  to  assert  that  colours,  smells,  taste,  sound  and 


1  Add  the  aux.  verb  hwairi. 


2  Rom.  x.  1 7. 
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feeling  are  essences  and  not  accidents,1  as  some  new  philosophers 
of  our  days  have  tried  to  show.  We  met  the  head  of  their 
heresy  and  its  innovator  at  the  time  when  we  were  writing  this 
book,  and  refuted  his  false  reasonings  ( jrapaXoyLcr/jLOL ).  He  dared 
to  assert  that  the  colours  of  objects,  sounds,  smells  and  tastes 
are  essences  and  not  accidents.  Further  (his  followers)  have 
endeavoured  to  refute  the  great  opinion  of  Hippocrates  and  Galen, 
and  of  all  the  physicians  and  philosophers,  by  saying  that  bodies 
169  do  not  emanate  from  the  four  elements  only,  but  from  many 
elements  :  the  light,  the  heavy,  the  contracted,  and  the  expanded 
elements,  and  others  which  they  assert 2  to  be  similar  to  the  hot 
and  the  dry  elements  and  the  rest.  They  have  also  written  a 
book  on  this  subject.  If  our  Lord  3  and  God  vouchsafes  life 
unto  us,  we  shall  refute  their  opinion  at  the  end  of  our  words 
m  this  book,  provided  that  the  waves  of  the  rough  sea  have 
subsided  from  us,  together  with  the  murders  and  conflagrations 
in  different  countries,  the  tribulations  in  all  towns,  and  the  wars 
between  nations,  which  are  occurring  at  the  time  in  which  we 
are  working  at  this  book,  such  as  have  not  been  heard  of  since  the 
beginning  of  the  world. 

We  shall  first  define  what  is  an  essence  and  what  is  an  accident, 
according  to  our  and  their  statement,  together  with  its  im¬ 
plications.  We  shall  set  forth  also  its  premises  (rrporams:), 
and  show,  by  methods  of  analogy,  through  self-evident  reasonings 

(arroheLKTiKOL  CTuAAoytor/xot),  that  their  arguments  (crvXXoyujfioC)  are 
false. 

An  essence  is  that  which  exists  and  does  not  cease  to  exist, 
while  an  accident  is  that  which  happens  and  ceases  to  exist. 
(The  adversaries)  believe  in  this.  Let  us  see  now  to  which  of 
the  above  definitions  colours,  tastes,  smells,  sound  and  feeling 
conform — to  that  of  essence  or  to  that  of  accident.  If  they 
exist  and  do  not  cease  to  exist,  they  are  essences.4  Let  us  first 
speak  of  colours.  We  wrote  a  book  against  those  who  do  not 
believe  at  all  in  accidents,  but  assert  that  everything  is  essence, 
and  also  against  those  who  assert  that  everything  is  accident. 
We  spoke  there  at  great  length  about  colours,  et  cetera. 


1  The  text  of  this  sentence  is  complicated,  and  the  copyist  has  written 
essences  ”  in  the  place  of  “  accidents,”  and  vice  versa. 

2  Read  in  plur.  3  Remove  the  Wau. 


4  Cod.  “  accidents.” 
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We  notice  a  colour  in  a  body,  say  a  white  body,  and  we  notice 
that  this  white  colour  moves  away,  and  (the  body)  receives  a  red 
colour,  and  that  the  red  colour  also  moves  away,  and  the  body 
receives  a  black  colour.  As  an  illustration,  let  us  take  pieces 
of  wood,  kindled  by  fire.  They  receive  these  three  colours — 
white,  red  and  black.  At  the  beginning  we  see  a  red  colour  in 
them,  but  when  we  throw  water  on  them  we  notice  a  black  colour  ; 
and  when  the  fire  has  consumed  them  completely  they  become 
white  ashes.  (The  adversaries)  claim  that  the  redness  was  inside 
the  (pieces  of)  wood,  and  came  outside  them,  and  so  also  was  the 
the  case  with  the  whiteness.  They  assert  with  reference  to 
all  bodies  that  receive  colours,  that  their  colours  are  essences 
which  come  outside  them.  But  if  the  three  above  colours  were 
in  the  wood  at  the  same  time,  why  were  they  not  seen  1  when  the 
wood  was  cut,  before  it  was  thrown  into  the  fire  ?  They  were 
not  in  the  wood,  neither  inside  it  nor  outside  it.  Indeed  they  did 
not  come  out  of  the  wood,  because  they  had  not  been  inside  it, 
but  they  were  accidents  which  ceased  to  exist. 

Further,  if  you  say  that  the  black  and  the  red  colours  were 
hidden  on  account  of  the  excessive  whiteness  found  in  the  wood 
and  of  their  own  small  quantity,  how  is  it  possible  that  that 
which  is  quantitatively  small  can  conquer  suddenly  that  which 
is  quantitatively  large,  in  such  a  way  that  that  which  is  large 
becomes  completely  invisible,  perishes  and  never  reverts  to 
what  it  was  before  ?  Since  those  things  which  did  not  exist 
conquered,  and  since  essence  does  not  become  a  non-existent 
thing,  (those  colours)  were,  therefore,  accidents  which  came  into 
existence  from  non-existence.  Indeed  essence  does  not  move  170 
away  from  inside  to  outside,  nor  from  outside  to  inside,  being 
always  that  which  it  is,  without  any  change. 

Further,  if  you  say  that  they  were  found  in  the  wood,  although 
they  were  not  visible,2  and  that  when  they  came  near  the  fire 
they  thickened  and  fell  under  vision — this  also  proves  that  they 
were  accidents  which  came  into  existence  from  non-existence. 
How  did  they  become  thicker  in  their  union  with  fire  ?  And 
(how  was  it  that)  the  white  colour  and  the  other  colours  which 
were  in  the  wood  not  only  did  not  thicken,  but  ceased  to  exist  ? 

1  Read  methhzain.  2  Again  read  methhzain . 
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By  their  ceasing  to  exist,  they  show  that  they  are  not  essences 
but  accidents.  Lo,  the  red  colour  of  fire  and  the  black  colour  of 
charcoal  (/capjSamov),  when  the  wood  becomes  ashes,  cease  to 
be  red  or  black  ;  and  if  they  undergo  such  a  complete  change, 
they  necessarily  cease  to  exist ;  and  if  they  cease  to  exist,  they  are 
accidents.  They  are  known  to  be  accidents  by  the  fact  that  they 
were  not  in  the  wood,  and  are  not  seen  in  the  ashes,  but  came 
accidentally  into  existence  from  the  union  of  fire  with  wood. 
Indeed  if  we  cut  the  piece  of  wood  in  two,  and  throw  one 
piece  into  the  fire  and  not  the  other,  the  piece  which  is  m  the 
fire  receives  the  red  and  black  colours,  while  the  other  piece 
remains  as  it  was.  It  follows,  therefore,  that  it  is  the  fire  which 
brought  colour  to  it,  through  its  heat  and  dryness,  and  that 
something  came  into  existence  in  the  wood  which  was  not  in 
it  before. 

If  they  assert  that  both  the  red  and  the  black  colours  are 
found  in  the  ashes,  let  them  prove  this  to  us,  either  through  the 
eye  or  mentally  ;  for  if,  through  any  process,  that  redness  or 
blackness  is  perceptible  in  the  ashes,  even  if  it  is  not  visible  to 
the  eye,  it  should  be  so  to  the  mind.  This  may  be  illustrated 
by  the  fact  that  when  an  ounce  of  water  is  thrown  into  an  ass¬ 
load  of  flour,  and  becomes  invisible  in  it,  when  people  tell  us 
that  it  contains  water,  we  do  not  believe  them  as  long  as  we 
do  not  see  it ;  but  if  they  extract  that  water  out  of  it  into  a  pot 
through  an  alembic,  by  the  process  of  heating,  we  become  con¬ 
vinced  that  there  was  water  in  it.  This  may  be  also  illustrated 
by  another  example  :  if  a  person  says  that  in  this  house  there 
is  a  man,  but  he  is  hidden  by  the  walls,  we  shall  not  be  assured 
of  the  truth  of  this  assertion  unless  he  comes  out  to  us,  or  unless 
we  go  in  and  see  him  there  ;  but  if  it  is  not  proved  to  us  that 
there  is  a  man  in  the  house,  that  person  will  be  found  to  be  a 
liar.  It  is  easy  for  anyone  to  say  a  thing  without  proving  it. 
It  is  proof  that  distinguishes  between  truth  and  falsehood. 

If  you  further  assert  that  the  colours  evaporated  away  into 
the  air  that  absorbed  them,  lo,  they  are  not  seen  in  the  air  with  the 
eye,  and  how  can  we  know  that  they  are  in  it  ?  Your  assertion 
can  only  be  verified  if  they  are  found  in  the  air  some  time  after, 
but  since  no  colours  that  have  left  the  bodies  have  ever  been 


DISC.  Ill,  CH.  16 


157 


seen  in  the  air,  it  may  be  inferred  that  they  are  not  in  it,  and  that 
they  have  ceased  to  exist.  (The  adversaries)  bring  forth  demon¬ 
strations  to  prove  that  they  are  in  the  air,  and  that  they  are  ab¬ 
sorbed  in  it,  but  are  invisible,  just  as  water,  which  is  an  essence, 
when  thrown  into  a  pot  rises  up  through  the  heat  of  the  fire, 
thins  away,  is  absorbed  by  the  air,  and  becomes  invisible.  It  is 
in  this  way,  they  assert,  that  colours  are  in  an  object  but  are  not 
seen  in  it  because  of  the  smallness  of  their  parts.  This  demon¬ 
stration,  however,  is  unsuited  to  the  nature  of  things,  and  is 
known  to  be  so  by  the  fact  that  water  has  a  separate  existence, 
and  does  not  come  into  existence  accidentally,  like  colours,  171 
which  have  never  been  seen  to  exist  in  themselves.  Water, 
because  it  is  an  essence,  only  undergoes  displacement.  Indeed 
it  is  thrown  into  earthenware,  and  thence  into  glassware,  and 
thence  into  brassware,  et  cetera ,  and  always  remains  the  same 
without  any  change  ;  and  when  its  parts  are  expanded,  they 
move  away  into  the  air,  and  remain  in  it  of  the  same  nature  as 
when  they  were  m  the  vessels. 

A  further  illustration  :  a  man  takes  ten  grains  of  wheat, 
counts  them,  and  separates  them  from  one  another,  but  when  they 
are  milled  and  have  become  flour,  he  can  no  more  count  them, 
because  they  have  been  divided  into  small  parts  ;  and  when  he 
blows  away  these  parts  or  casts  them  into  the  air  not  only  can 
they  not  be  numbered,  but  they  are  not  even  visible.  It  is, 
however,  known  that  they  have  not  ceased  to  exist,  but  that  they 
are  in  their  own  essence,  and  have  only  moved  away  from  one 
place  to  another,  while  their  essence  exists  in  itself.  In  this 
same  way,  when  the  water  moved  away,  it  was  not  visible,  but 
nevertheless  it  was  found  in  the  air.  Colours  differ  from  this, 
and  having  no  separate  existence  in  themselves  do  not  move 
away.  Is  it  indeed  possible  to  take  a  black  colour  or  a  red 
colour  from  a  vessel,  and  introduce  it  into  another  vessel,  and 
from  that  into  another,  as  we  take  earth,  water,  fire  or  air  from 
one  vessel  to  another,  and  again  from  that  to  another,  while 
they  themselves  exist  without  change  ?  Never. 

If  you  say  that  in  the  same  way  as  fire — which  is  an  essence — 
is  visible  to  us  only  when  it  ignites  pieces  of  wood  or  any  other 
object,  and  that  in  the  same  way  as  when  it  moves  from  them. 


158 


BOOK  OF  TREASURES 


it  thins  away,  penetrates  into  the  air,  and  becomes  invisible, 
m  this  same  way  colours  are  also  essences,  and  are  seen  only 
while  they  are  in  bodies,  but  when  they  move  away  from  matter 
they  thin  away  and  become  invisible — we  will  answer  : — 

Fire  is  an  essence  because  we  see  it  move  from  place  to  place 
without  any  change.  Indeed  it  is  in  a  piece  of  wood,  and  leaps 
out  of  it  to  another  ;  and  can  be  taken  from  a  piece  of  wood  and 
brought  to  another,  while  remaining  in  both.  And  when  we 
strike  fire  from  steel,  it  goes  out  of  it,  and  penetrates  into  the  air, 
to  the  length  1  of  a  cubit,  until  it  reaches  a  body  (such  as  wood) 
which  it  ignites,  and  when  fire  flares  up  m  it,  we  see  it  outside  the 
body  of  the  wood.  Indeed  it  rises  many  cubits  above  the  wood, 
when  it  is  well  kindled,  and  acquires  a  pyramidal  shape  by  itself. 

Further,  it  is  seen  to  be  an  essence,  from  the  fact  that  when 
it  comes  into  contact  with  water  it  wages  a  severe  war  against  it, 
and  sometimes  conquers  it ;  and  anything  that  conquers  an 
essence  is  an  essence.  As  to  colours,  none  of  them  has  ever  been 
seen  by  itself  separately,  as  an  essence  is  seen,  neither  did  they 
set  up  for  themselves  a  separate  position  in  the  world.2  More¬ 
over,  we  do  not  see  the  red  colour  in  a  garment  or  in  anything 
else  move  away  from  one  object  to  another,  nor  do  we  see  it 
separately  by  itself.  That  fire,3  however,  is  seen  4  separately 
in  a  garment  is  established  by  the  fact  that  the  air  receives  the 
fire  and  contains  it.  The  following  particular  case  may  be 
generalised  to  apply  to  all  cases  :  when  we  bring  fire  into  a  house, 
and  it  remains  a  short  time  in  it,  its  heat  is  kept  in  the  air  of  the 
house  after  we  have  extinguished  it.  This  shows  us  that  the 
172  air  has  received  it,  and  that  in  spite  of  the  fact  that  it  has  been 
deprived  of  its  working  and  of  its  visibility,  yet  it  remains  and 
is  perceptible  in  the  air  to  the  sense  of  feeling  and  touch.  Further, 
when  a  spark  comes  out  from  between  two  stones  which  strike 
against  each  other,  it  penetrates  the  air.  It  is  in  this  way  that 
from  the  particular  we  proceed  to  the  general. 

As  to  colour,  when  it  ceases  to  be  in  wood  or  a  garment, 
what  sign  does  it  give  us  that  it  has  moved  away  to  the  air  ? 

1  Read  rewihaith.  2  Lit.  “  made  the  heaven  from  a  position.” 

3  A  short  space  in  the  MS.  The  word  omitted  was  evidently  nura  (fire). 

4  Read  the  verb  in  fern. 
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Indeed  it  is  not  seen  that  it  has  moved,1  nor  is  it  felt,  nor  does 
it  fall  under  any  sense.  This  demonstrates  to  us  that  it  is  not 
found  in  the  air,  and  that  it  has  ceased  to  exist. 

Further,  we  often  notice  that  when  fire  is  burning  in  a  lamp, 
in  which  the  oil  has  diminished  and  is  about  to  come  to  an  end, 
the  fire  leaves  the  lamp  and  rises  in  the  air  to  a  distance  of  three 
inches,2  and  then  is  absorbed  in  it.  This  proves  to  us  that 
fire  is  able  to  exist  by  itself,  and  to  rise  in  the  air. 

Further,  we  see  that  fire  which  is  ignited  in  a  lamp  causes 
by  itself,  when  increased  or  diminished,  a  downward  or  a 
forward  or  a  backward  movement ;  and  this  is  a  sign  of  an 
essence.  What  kind  of  movement  has  a  colour  ever  had,  either 
by  itself  or  otherwise,  such  as  that  we  see  possessed  by  the 
elements — fire,  water,  earth  and  air  ? 

Further  (if  colours  had  been  essences),  it  would  have  been 
necessary  for  them  to  be  separated,  and  positions  assigned  to 
them,  according  to  their  number,  like  the  positions  assigned 
to  the  four  elements.  Because  the  red  colour  and  the  other 
colours  do  not  exist  by  themselves  and  in  themselves,  but  are 
sometimes  in  fire,  sometimes  in  earth,  and  sometimes  in  water, 
m  the  same  way  as  contraction,  expansion,  heaviness,  lightness, 
length,  et  cetera  which  they  have  also  called  elements — come 
into  existence  sometimes  m  fire  and  sometimes  in  the  other 
elements,  all  are,  therefore,  accidents  and  not  essences.  Indeed, 
do  we  ever  see  that  earth  in  is  need  of  water  for  its  existence, 
or  to  be  known  through  water,  in  the  same  way  as  the  colour 
which  is  in  it  ?  Or  that  water  is  m  the  same  need  m  regard  to 
earth,  or  air  in  regard  to  fire,  or  fire  in  regard  to  earth  ?  Never. 
This  is  because  they  are  essences,  and  each  one  of  them  exists 
by  itself.  We  do  not  hesitate,  therefore,  to  say  that  colours  are 
accidents,  and  when,  without  any  proof,  the  adversaries  pretend 
that  colours  are  m  the  air  and  m  the  ashes,  they  resemble  the 
man  who  says  that  he  has  pieces  of  gold,  and  when  asked  where 
they  are,  answers  :  In  the  air,  or  m  this  house,  or  m  such  and 
such  a  place,  and  does  not  give  any  proof  for  his  statement. 

1  Read  Dalath  instead  of  Watt. 

2  Text,  seb  a  :  an  ancient  measure  of  length,  equalling  six  barley  grains  placed 
side  by  side. 
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CHAPTER  XVII. 

On  the  sense  of  taste . 

(The  adversaries)  say  also  that  the  seven  varieties  of  tastes  : 
sweetness,  acerbity,  et  cetera ,  are  seven  essences.  These,  how¬ 
ever,  come  into  existence  also  by  accident  and  cease  to  exist, 
as  is  demonstrated  by  the  following  example.  Let  us  take  our 
illustration  from  a  pomegranate  or  a  bunch  of  grapes.  We  see, 
for  instance,  that  in  a  bunch  of  grapes  there  is  at  the  beginning 
an  acerb  taste,  then  sourness,  and  after  that  sweetness.  Is  it 
not  the  case  that  the  acerb  taste  came  into  existence  (by  acci¬ 
dent)  ?  If  it  was  an  essence,  to  what  (particular)  place  did  it 
move  away  ?  When  the  sour  taste  came,  the  bunch  of  grapes  did 
not  modify  its  shape  of  grapes  ;  it  only  received  size  and  other 
additions.  Indeed,  if  the  three  tastes  have  not  moved  away,  and 
are  still  there,  we  should  find  them  together  in  the  grapes  when 
they  ripen. 

If  you  say  that  sweetness  predominated  over  the  other  two 
tastes,  how  can  we  know  that  this  is  so,  while  they  are  inside  the 
1 73  grapes  and  are  not  perceived  by  the  sense  of  taste  ?  It  is  indeed 
the  sense  of  taste  that  demonstrates  their  existence,  and  dis¬ 
tinguishes  between  them ;  and  since  their  existence  is  not 
perceived  by  the  taste,  they  have  no  essential  existence.  Your 
pretension  is,  indeed,  similar  to  that  of  a  man  who  says  that  there 
are  three  men  in  a  house,  but  when  we  enter  it  we  see  only  one, 
in  spite  of  the  fact  that  he,1  by  the  word  of  his  mouth,  says  that 
there  are  three  men. 

Further,  since  there  was  first  acerbity  (which  you  say  is  an 
essence)  in  the  grapes,  how  did  sourness,  which  you  say  is  also 
an  essence,  but  which  was  invisible  and  intangible,  conquer  this 
acerbity  ?  And  how  did  sweetness  conquer  in  its  turn  the  latter  ? 
If  you  say,  according  to  your  habit,  that  all  these  tastes  were 
there,  how  is  it  that  they  were  not  manifest  at  the  beginning  ? 
Indeed  it  is  known  that  they  were  not  there,  but  that  they 
came  accidentally  into  existence,  by  the  fact  that  grapes  did 
not  receive  the  three  tastes  from  the  water  or  from  the  vine, 


1  Text,  “  yon.” 
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nor  did  they  receive  them  from  the  nature  of  the  air,  or 
from  the  heat  of  the  sun,  as  none  of  these  in  itself  contains 
tastes.  Tell  us,  O  new  philosophers,  whence  did  the  grapes 
receive  their  acerbity,  sourness  and  sweetness  ?  They  received 
their  size  and  heaviness  from  the  water  and  from  the  nature  of 
the  woodiness  of  the  vine  in  which  they  were  ;  and  the  latter 
were  visible  before  the  grapes  received  them.1  From  what 
nature  then  did  they  receive  their  tastes  ?  Since  there  was  no 
other  thing  (from  which  they  could  have  received  them)  apart 
from  those  elements  which  we  have  enumerated,  did  they  not 
receive  them  from  the  different  combinations  of  these  elements?2 

Shout,  therefore,  with  us  in  a  loud  voice,  that  tastes  are 
accidents,  and  that  they  accidentally  come  into  existence  3  and 
cease  to  exist. 


CHAPTER  XVIII. 

On  the  sense  of  smell. 

(The  adversaries)  say  also  the  same  thing  about  smells, 
namely  that  they  are  essences,  because  they  enter  a  body  and 
come  out  of  it  without  ceasing  to  exist.  We  shall  prove  to  them, 
however,  that  this  is  not  the  case,  and  illustrate  our  argument 
by  an  apple,  which  at  the  beginning,  before  it  ripens,  has  no  smell, 
but  after  it  has  ripened  acquires  smell.  Whence  did  it  obtain 
that  smell  ?  It  came  from  the  apple,  but  not  as  an  essence,  and 
adhered  to  it.  (If  it  was  an  essence)  where  was  it  (before  it 
appeared  in  the  apple)  ?  Further,  if  we  throw  the  apple  into 
fire,  and  it  is  burnt  and  scorched  by  it,  an  unpleasant  smell 
comes  out  of  it.  Whither  did  the  first  pleasant  smell  move, 
and  whence  did  the  unpleasant  smell  come  ?  And  why,  if  that 
smell  was  an  essence,  did  it  not  endure  in  the  fire,  like  the  earthi¬ 
ness  of  the  apple  ?  And  if  it  was  thinner  than  the  earth,  why  did 

1  Remove  the  Alaph.  The  copyist  has  made  many  grammatical  mistakes  in 
this  paragraph,  which  it  is  not  necessary  to  mention. 

2  On  how  tastes  resulted  from  the  combination  of  the  elements  see  above, 

pp.  124-129.  3  Read  ithaihain. 
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it  not  separate  itself  from  the  apple,  like  the  water  ?  1  Indeed, 
one  can  grasp  the  water  of  the  apple  while  the  latter  is  burning, 
when  the  water  goes  up  into  an  alembic.  If  you  say  that  the 
smell  was  thinner  than  the  water,  show  me  by  all  means  in  which 
way  it  moved  away  ;  and  since  you  cannot  possibly  show  me 
its  moving  away,  it  did  not  move  away,  and  it  is  therefore  an 
accident. 


CHAPTER  XIX. 

On  sounds . 

That  sounds  are  neither  bodies  nor  2  essences,  but  come  into 
existence  and  cease  to  exist,  may  be  established  as  follows  : 
when  we  bring  two  bodies  near  each  other,  and  look  at  them,  we 
do  not  perceive  any  sound  ;  but  when  they  strike  against  each 
other  we  hear  their  sound.  Now,  where  was  that  sound  before 
they  struck  against  each  other  ?  Was  it  inside  the  stones  or 
inside  the  air?  If  inside  the  stones,  they  were  in  no  need  of 
striking  against  each  other  (to  produce  it)  ;  if  inside  the  air, 
we  should  have  heard  their  sound  before  they  struck  each  other, 
and  even  before  they  came  near  each  other  !  Further,  when  the 
sound  is  quiescent,  where  is  it  ?  Inside  the  stones  or  inside  the 
air  ?  If  inside  the  stones  (since,  as  you  say)  it  is  an  essence,3  and 
since  an  essence  does  not  cease  to  exist,  the  stones  would  have 
174  given  sound  at  all  times.  If  inside  the  air,  it  would  have  been 
likewise  necessary  that  its  essence  should  not  cease  to  exist. 

If  you  say  that  the  movement  of  striking  causes  the  sound  to 
come  out  from  inside  the  stones,  it  will  follow  that  when  it 
caused  it  to  come  out,  it  imparted  to  it  a  kind  of  movement 
which  it  did  not  possess  before  it  came  out.  If  it  imparted  such 
a  movement  to  it,  how  can  an  essence  receive  something  that 
it  did  not  possess,  in  the  above  sense  ?  And  if  it  received  some¬ 
thing  that  it  did  not  possess,  since  (in  your  opinion)  the  movement 
of  striking  imparted  to  it  the  power  to  go  out  and  to  be  heard, 

2  Read  u)~ld' 


1  l.e.y  juice. 


or*  it  m 

Lit.  nature. 


DISC.  Ill,  CH.  19  163 

it  will  follow  that  the  faculty  according  to  which  a  sound  is 
heard  does  not  belong  to  the  sound,  but  to  the  movement,  and 
it  is  the  movement  that  causes  the  sound  to  come  into  existence 
from  non-existence,  and  the  sound  ceases  to  exist  after1  the 
movement  has  ceased  to  exist. 

If  you  say  that  the  sound  was  inside  the  stones,  and  that  the 
contraction  and  the  thickness  of  their  parts,  combined  with  its 
thinness,  caused  it  to  be  imprisoned  in  such  a  way  that  it  could 
not  be  heard  outside,  but  that  when  the  stones  struck  against 
each  other  it  leapt  and  jumped  outside,  because  of  its  lightness  : — 

We  answer  that  when  those  stones  struck  against  each  other, 
or  a  piece  of  iron  struck  against  another  piece  of  iron,  they  did 
not  undergo  any  change,  nor  were  they  pierced  or  broken,  nor 
did  any  other  untoward  accident  happen  to  them.  How,  there¬ 
fore,  did  the  sound  which  was  imprisoned  in  them  escape? 
Lo,  when  air,  water  or  earth  are  imprisoned  in  a  body,  such  as 
a  potter’s  vessel,  until  it  is  pierced  or  broken  or  opened  they  do 
not  come  out  of  it,  even  if  it  is  struck  several  times  by  other 
bodies  ;  how  then  can  a  sound  come  out  of  bodies  ?  If  you  say 
that  being  thinner  than  a  body  it  penetrates  into  it  and  comes 
out  again,  how  is  it  that  when  the  ear  is  plugged  it  does  not 
penetrate  into  it?  If  the  sound  was  inside  the  air  before  and 
after  the  stones  struck  against  each  other,  although  not  heard 
there,  how  was  it  that  the  air,  which  is  very  tenuous,  impeded 
that  sound  from  reaching  you  before  the  stones  struck  against 
each  other  ?  Indeed  when  sound  occurs,  it  is  the  air  which 
carries  it  and  brings  it  to  the  hearing  organ.  0  new  investi¬ 
gators,  since  the  sound  is  neither  inside  the  bodies  nor  inside 
the  air,  it  is,  therefore,  an  accident. 

We  affirm  that  when,  owing  to  the  distance  that  separates 
them,  two  bodies  strike  against  each  other  violently,  the  air  is 
unable  to  penetrate  between  them  on  account  of  the  contraction 
and  density  of  their  parts  ;  and  when  it  is  pressed  by  them  it 
leaps  out  from  between  them,  escapes,  takes  over  the  striking 
and  carries  it  to  the  ear.  This  is  called  “  sound.”  It  is  known 
that  the  sound  consists  in  their  striking,  from  the  fact  that  a 
particular  object  emits  a  particular  sound.  Indeed  when  iron 

1  Remove  the  Wciu. 


164 


BOOK  OF  TREASURES 


strikes  iron,  or  stone  stone,  or  wood  wood,  et  cetera,  we  dis¬ 
tinguish  their  sound,  even  if  we  do  not  see  them. 

All  this  proves  that  sounds  are  accidents,  adhering  to  bodies. 


CHAPTER  XX. 

On  the  sense  of  feeling. 

The  adversaries  pretend  also  that  the  sense  of  feeling  which 
embraces  rough,  smooth,  soft  and  hard  feelings,  et  cetera,  is 
an  essence.  0  men  diligent  in  the  vision  of  recondite  thoughts, 
suitable  to  night  and  to  evening  gatherings  ((jw/xareta),  the 
roughness  of  stones  or  of  any  other  object,  does  it  not  come  from 
the  non-evenness  of  the  parts  of  the  body  ?  When  its  parts  are 
smooth,  where  is  roughness  found?  Inside  the  body?  But 
how  can  the  inner  parts  be  uneven  ?  Indeed  both  the  uneven¬ 
ness  and  the  smoothness  of  stones  are  outside,  while  the  inner 
parts  are  not  said  to  be  either  smooth  or  rough  ;  and  because 
both  roughness  and  smoothness  are  outside,  and  are  sometimes 
175  found  and  sometimes  not,  they  are  therefore  accidents,  which 
come  into  existence  and  in  the  same  way  cease  to  exist.  The 
same  may  be  said  about  other  varieties  of  the  sense  of  feeling. 

Contraction  and  expansion,  et  cetera,  are  also  accidents,  which 
come  into  existence  and  cease  to  exist,  and  sometimes  exist  and 
sometimes  not.  Shortly,  all  things  that  fall  under  the  five  senses 
are  accidents,  with  the  exception  of  a  thing  which  exists  at  all 
times,  does  not  undergo  any  change,  and  does  not  possess  its  ex¬ 
istence  through  another  thing,  namely  an  essence,  as  for  instance 
when  we  point  to  a  man  or  a  horse.  A  man,  such  as  Socrates,  is 
living,  rational,  cold,  humid,  hot,  dry,  and  these  qualities  consti¬ 
tute  a  living  being  in  such  a  way  that  if  any  of  them  decreases  or 
increases  he  becomes  ill,  and  if  any  of  them  disappears  completely 
he  dies,  because  they  are  constituent  qualities  of  his  composition. 
When  we  say,  however,  that  Socrates  is  white,  short,  soft,  rough, 
thin-voiced,  et  cetera,  these  qualities  are  not  constituents  of  his 
nature  ;  and  this  is  the  reason  why,  when  they  increase,  decrease 
or  disappear,  they  do  not  destroy  the  substratum  (namely, 
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Socrates).  Indeed  when  he  is  blackened  by  the  sun,  his 
composition  is  not  dissolved,  and  when  he  becomes  tall  at  the 
stage  of  youth,  he  does  not  deteriorate,  nor  does  this  happen  when, 
in  his  old  age,  his  skin  becomes  hard  and  rough,  or  when  it 
becomes  soft  and  thin  at  the  stage  of  childhood  and  youth,  or 
thick  at  the  time  of  puberty. 

Further,  although  we  notice  that  the  body  of  Socrates  is 
impaired  or  suffers  from  cold  or  from  humidity,  we 1  never  say 
that  fever  came  to  him  from  colour  or  from  any  other  accident, 
such  as  tallness,  shortness,  et  cetera .  This  is  the  reason  why,  to 
cure  him,  we  offer  him  something  hot  or  cold,  dry  or  humid,  and 
by  it  he  is  made  whole  ;  but  we  never  offer  him  colour  and  such 
things  ;  and  if  we  do  offer  them  to  him,  he  will  not  obtain  any 
benefit  from  them,  and  we  shall  become  an  object  of  derision. 
Even  the  sick  man  himself  suffers  from,  and  complains  of,  heat  or 
cold,  et  cetera.  The  fight  or  suffering  brought  about  by  a  thing 
which  exists  in  itself  is  known,  but  how  can  a  thing  which  is  not 
self-existing,  and  the  very  existence  of  which  is  in  another,  fight 
or  bring  about  suffering  ?  It  has  first  to  constitute  itself,  and 
then  fight  with  another  thing  2  and  bring  about  suffering.  It  is 
imperative  that  the  one  who  does  not  wish  to  do  injury  to  truth 
and  to  himself  should  confess  that  all  the  above  things  are  acci¬ 
dents,  which  come  into  existence  in  the  elements,  through  the 
movements  of  the  latter. 

As  an  illustration  let  us  take  a  body  which  is  liable  to  con¬ 
traction,  expansion,  heaviness,  and  lightness,  such  as  wax.  When 
we  bring  it  near  fire,  it  melts  and  expands,  through  its  heat, 
but  when  we  bring  it  near  cold  water  or  any  other  cold  object, 
or  air,  it  contracts  and  thickens  ;  but  neither  when  it  is  con¬ 
tracting  nor  when  it  is  expanding  does  it  change  from  being  wax  ; 
and  when  both  contraction  and  expansion  combine  evenly  in  it, 
it  acquires  its  natural  equilibrium. 

Further,  we  notice  that  bodies  which  are  very  contracted  are 
very  heavy,  and  those  which  are  very  expanded  are  very  light. 
Let  us  take  as  an  illustration  two  stones  of  equal  size,  one  of 
which  is  black  and  the  other  white.  When  we  weigh  them,  the 
black  one  is  found  to  be  heavier  and  the  white  one  lighter,  when  1 76 

1  Lit.  you.  2  Read  heraina. 
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compared  with  each  other.  It  cannot  be  said  that  the  heaviness 
and  lightness  of  bodies,  which  are  effected  by  the  predominance 
of  contraction  and  expansion  respectively,  are  essences. 

Further,  we  notice  that  wool  is  endowed  with  expanded 
parts  and  great  size,  but  when  we  have  made  it  into  a  garment  and 
have  contracted  it,  if  we  take  a  quantity  of  it  equal  in  bulk  to 
that  of  the  wool,  it  is  much  heavier  than  the  wool.  This  may 
be  applied  to  other  bodies. 

As  to  us,  we  are  able  to  show  that  what  we  call  essences  are 
self-existing,  and  are  not  in  another  object.  We  are  also  able 
to  show  their  position  and  their  movement  from  place  to  place. 
Earth  is  situated  below,  water  above  it,  air  above  water,  and  fire 
above  air.  We  can  take  every  one  of  them  separately  from  its 
position,  and  return  it  to  its  place.  As  to  colours,  heaviness, 
lightness,  et  cetera ,  they  have  no  form,  defined  position,  or  separate 
existence.  (If  they  had)  they  would  necessarily  have  been 
liable  to  separation  from  one  another,  in  a  way  that  would  enable 
us  to  take  one  of  them  from  its  place  and  return  it  to  it.  This  is 
the  reason  why  they  have  no  other  power  but  to  be  now  in  this  or 
that  element,  and  now  in  this  or  that  body  which  emanates  from 
the  elements.  They  are  therefore  accidents.  If  they  were 
essences  and  adhered  to  one  another,  why  did  they  not  give 
birth  to  one  composition  and  collect  in  one  place,  as  did  water, 
earth,  et  cetera ,  and  the  bodies  which  are  composed  of  them  ? 
It  would  have  been  also  necessary  for  their  characteristics  to  be 
according  to  their  number,  and  for  their  collecting  into  one  place 
to  give  rise  to  a  distinct  body.  It  follows  from  this  that  anyone 
who  does  not  wish  to  be  obdurate,  to  be  known  as  an  arch-heretic, 
and  to  court  the  empty  notoriety  of  being  honoured  by  men, 
should  relinquish  his  opinion,  hold  to  ours,  and  say  that  colours 
and  such  like  are  accidents,  which  sometimes  exist  and  sometimes 
cease  to  exist. 

When  (the  adversaries)  are  pressed  from  all  sides,  they  say : 
If  colours,  smells,  sounds,  contraction,  heaviness,  et  cetera ,  are 
accidents,  remove  them  in  your  thought  from  a  substratum 
(yTTOKeLfievov),  and  show  us  1  then  its  essence,  in  the  same  way 
as  we  2  show  you  the  above  things,  (demonstrating)  how  each 

1  Text  in  singular.  2  Text  again  in  singular. 
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one  of  them  has  an  individual  existence  separate  from  that  of 
its  neighbour. 

This  objection  has  been  prepared  and  uttered  by  the  head 
of  their  heresy,  and  we  answer  it  as  follows  :  It  is  impossible  to 
remove  in  our  thought  all  accidents  from  a  substratum ,  such 
as  earth,  or  the  body  of  an  animal,  et  cetera ,  as  long  as  that 
substratum  remains. 

Every  statement  must  be  included  in  the  category  (2£?)  of 
the  impossible,  of  the  necessary,  or  of  the  possible — which  may 
or  may  not  be.  What  is  in  the  category  of  the  impossible  cannot 
be  ;  what  is  in  the  category  of  the  necessary  is  by  necessity  ; 
and  what  is  in  the  category  of  the  possible  sometimes  is  and 
sometimes  is  not.  An  example  of  the  impossible  would  be  to 
say  that  a  man  is  composed  of  an  ox,  an  ass,  a  horse  and  a 
lion,  or  that  he  flies,  as  it  would  not  be  possible  to  imagine 
this  in  the  thought.  Even  if  it  were  possible  to  imagine  it 
in  the  thought,  it  would  be  impossible  to  bring  it  into  actual 
fact,  and  it  is  consequently  untrue.  An  example  of  the  neces¬ 
sary  would  be  (to  say  that)  fire  is  cujtoklvtjtos  1  and  kclvvtlkos , 
that  is  to  say,  self-moving  2  and  burning,  and  cannot  help  being  so, 
nor  can  it  at  one  time  be  so,  and  at  another  time  not  be  so.  An  1 77 
example  of  the  possible  would  be  the  following  :  Sophronius  is 
sitting  and  speaking.  This  may  or  may  not  be  so.  The  category 
of  the  possible  embraces  all  accidents  at  all  times.  This  is 
also  true  of  the  category  of  the  necessary.  But  the  possible  is 
not  by  necessity  in  such  a  way  that  it  is  impossible  that  it  should 
not  be.  It  is  known  that  it  is  possible  that  it  might  be,  from  the 
fact  that  sometimes  it  is  and  sometimes  not.  For  instance  when 
(a  man)  is  said  to  be  sitting  or  speaking,  it  is  possible  that  this 
may  be  the  case  or  not ;  and  consequently  the  statement  may  be 
true  or  false. 

The  only  thing  that  falls  under  discussion  is  the  possible,  as 
it  sometimes  is  and  sometimes  not.  Indeed  when  we  say  that 
a  thing  is  possible,  it  is  because  sometimes  it  is  and  sometimes 
not.  Since  this  has  not  been  denied  by  any  man,  there  is  no 
question  about  it.  When  we  say,  however,  that  we  should  take 
in  our  thought  all  accidents  from  a  substratum ,  we  wish  that 
1  Read  the  word  accordingly.  2  Read  metzfath. 
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which  is  impossible.  This  we  do  when  we  think,  for  instance, 
of  man  as  being  composed  of  four  species  of  animals,  or  as 
flying,  because  when  we  imagine  this  we  imagine  the  impossible, 
and  so  imagine  an  absurd  thing.  A  question  like  this  should  not 
be  asked  by  those  who  are  seeking  after  truth. 

To  separate  in  our  thought  from  a  substratum  one  or  two  1 
accidents,  and  then  to  point  to  this  same  substratum ,  is  feasible, 
because  it  is  possible  that  this  should  actually  be  the  case.  It  is 
indeed  possible  to  think  of  a  man  as  white  or  black,  tall  or 
short,  and  then,  in  pointing  to  him  as  the  substratum ,  to  verify 
whether  he  is  black  or  white  or  rough.  It  is  impossible,  how¬ 
ever,  that  all  accidents  should  be  removed  from  a  substratum, 
as  there  would  be  no  substratum  left  in  which  to  verify  them. 
This  can  happen  only  at  the  dissolution  and  death  of  a  com¬ 
position.  When  all  accidents  have  been  removed  from  the 
substratum  which  received  them,  the  constituent  essence  of  its 
composition  vanishes  ;  and  as  the  accidents  have  no  receptacle 
in  which  to  exist,  they  cease  to  exist.  Now  what  is  a  substratum  ? 
It  is  a  true  and  essential  substance :  hot,  cold,  humid  and  dry, 
which  was  composed  when,  say,  Sophromus  became  alive  ;  and 
it  receives  accidents,  remains  the  same  after  the  dissolution  of 
the  composition,  and  does  not  perish. 

How  can  we  prove  that  a  man’s  (essential  substance)  came  into 
being  when  he  was  born,  and  that  it  was  not  in  him  an  extraneous 
composition,  like  the  accidents  ?  We  answer  that  man  is  always 
man,  from  childhood  to  old  age,  and  that  he  possesses  by  neces¬ 
sity  heat,  cold,  humidity  and  dryness,  sometimes  in  balanced,  and 
sometimes  in  unbalanced,  proportions.  But  it  is  impossible  that 
any  of  them  should  be  completely  removed  from  him  from  child¬ 
hood  to  old  age,  and  that  he  should  remain  alive.  Persons  suffer 
from  four  kinds  of  sickness  :  they  cry  and  complain  that  they 
are  hot,  or  cold,  or  dry,  or  humid,  and  physicians  offer  them 
medicines  which  create  contrary  effects.2  To  the  existence  of 
these  four  elements  all  rational  beings  testify,  because  when  any 
of  them  is  completely  removed  from  a  composition,  or  conquers 
the  others  completely,  the  composition  3  perishes. 

1  Read  train. 

3  Remove  the  Dalath. 


2Cf.  Galen,  Vol.  II,  pp.  271-273. 
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The  fact  that  the  elements  are  four  in  number  is  known  from 
the  seasons  of  the  year,  which  are  four.  Indeed  if  they  were 
more  than  four,  the  seasons  would  of  necessity  have  been  more  178 
numerous.  In  the  spring,  the  hot  and  humid  elements  pre¬ 
dominate  ;  in  the  summer,  the  hot  and  dry  ;  in  the  autumn, 
the  cold  and  dry  ;  and  in  the  winter,  the  cold  and  humid.  If  any 
of  the  above  accidents  were  an  essence,  it  should  have  given  rise 
to  another  season.1 

Lo,  from  the  childhood  of  a  man  to  his  old  age,  accidents 
come  into  existence  in  him,  which  never  cease  to  exist,  and  which 
do  not  destroy  his  composition,  because  this  composition  is 
not  constituted  of  them.  A  Greek,  for  instance,  is  white  from 
his  childhood  to  his  old  age,  and  never  becomes  black  ;  but 
when  browned  by  the  sun,  in  spite  of  the  fact  that  black  is  con¬ 
trary  to  white,  his  composition  does  not  cease  to  exist.  An 
Indian  is  black  from  his  childhood  to  his  old  age,  and  his  com¬ 
position  does  not  suffer.  This  applies  also  to  a  man  whose  body 
is  contracted  or  white,  or  to  one  whose  body  is  expanded  or 
fat,  or  to  one  who  is  short,  or  to  one  who  is  tall,  thin-voiced, 
thick-voiced,  voiceless,  or  to  one  who  is  blind  and  for  whom 
colours  have  ceased  to  exist,  or  to  one  who  is  deaf  and  dumb  and 
for  whom  sounds  have  ceased  to  exist.  These  and  all  other  acci¬ 
dents  which  come  to  him  from  childhood  to  old  age  do  not 
modify  him,  m  spite  of  the  fact  that  they  are  contrary  to  one 
another.  Indeed  a  Greek  will  never  be  said  not  to  be  hot,  as  he 
is  said  not  to  be  black  ;  nor  will  an  Abyssinian  ever  be  said 
not  to  be  cold,  or  dry,  or  humid,  as  he  is  said  not  to  be  white. 
Nor  will  a  man  in  his  old  age  be  deprived  of  the  four  elements, 
as  he  has  been  deprived  of  innumerable  accidents.  In  the  matter 
of  heat,  cold,  humidity  and  dryness,  Greeks,  Romans,  Indians, 
all  men,  all  species  of  animals,  birds  and  insects  2  are  one  from 
their  birth  to  their  death,  and  it  is  impossible  that  they  should 
be  dispossessed  of  them,  except  in  so  far  as  an  essence  is  liable 
to  (accidental)  increase  or  decrease. 

If  you  say,  according  to  your  wont,  that  (accidents)  sometimes 
go  inside  (a  body)  and  sometimes  come  outside  it  we  will 
answer  :  When  did  the  blackness  of  a  Greek  go  inside  him  or 

1  Read  zabna  for  gauna.  2  Read  rahsa. 
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come  outside  him  ?  This  we  have  discussed 1  above.2  It 
follows  from  this  that  the  essential  substance  of  Sophronius 
remains  in  a  composed  state  all  his  life,  without  any  change,  and 
after  his  dissolution  it  remains  also  the  same,  in  a  separate  exist¬ 
ence.  But  not  so  the  quantity  which  was  added  to  it  from  child¬ 
hood  to  old  age,  nor  the  weight,  for  instance,  of  forty  litres  of 
food  or  drink.3  It  receives  food  from  earth,  water,  air  and  fire. 
But  fire  has  never  changed  from  its  fiery  nature,  and  has  a 
separate  and  individual  existence,  and  the  same  may  be  said  of 
air,  water  and  earth.  Their  very  position  bears  witness  to  our 
words  that  none  of  them  moves  away  from  its  place,  or  undergoes 
any  modification.  When  the  quantity  of  Sophronius’  body  is 
dissolved,  it  is  dissolved  into  the  first  principles  from  which 
it  emanated,  and  because  it  is  from  them  and  returns  to  them, 
like  them  it  remains  and  does  not  cease  to  exist. 

In  the  same  way  as  the  quantity  of  the  composition  of  a 
house,4  with  its  tetragonal  shape,  its  figure,  its  beauty  or  ugli- 
179  ness,  and  its  other  qualities,  emanated  from  the  composition  of 
such  things  as  earth  and  nails,  and  did  not  exist  before  the  com¬ 
position  of  the  house,  but  when  the  composition  of  the  house 
dissolved,  its  tetragonal  shape,  its  beauty  or  ugliness,  and  all 
other  accidents  which  accompanied  it  from  the  time  of  its  com¬ 
position  are  also  dissolved,  but  the  earth,  the  stones,  et  cetera , 
remain,  because  they  are  essences — in  this  same  way  I  imagine  the 
case  of  Sophronius.5  His  esssential  substance  remains  during  his 
composition,6  before  his  composition  and  after  his  composition, 
and  heat  and  the  other  elements  do  not  undergo  any  change 
after  all  the  accidents  which  adhered  to  him  from  their  coming 
together  and  kept  him,  have  ceased  to  exist. 

It  has  been  shown  that  when  by  dissolution  or  some  ex¬ 
traneous  action,  the  accidents  have  been  removed,  the  essence 
remains  self-existing,  both  at  the  time  of  the  composition  and 
after  it,  and  both  in  life  and  after  death. 

0  wise  men,  do  not  rejoice  at  this  priceless  invention  of  your 
thought,  which  you  have  only  invented  because  it  is  so  common- 

2  When  speaking  of  colours. 

4  Read  baita. 

6  I.e.,  in  his  lifetime. 


1  Read  imarnan. 

3  Read  shifyya. 

5  So  correct  the  text. 
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place  !  There  were  some  arithmeticians  who  believed  that 
numbers,  colours,  tastes,  et  cetera ,  were  essences,  and  when 
Agathmus,  the  head  of  the  philosophers,  heard  that  a  new  know¬ 
ledge  had  appeared,  he  desired  to  hear  it ;  and  when  the  arith¬ 
meticians  were  summoned  to  the  assembly  of  the  philosophers, 
and  the  latter  heard  their  words  to  the  effect  that  everything 
that  changes  and  falls  under  number  is  an  essence,  they  laughed 
and  said  :  “  They  are  like  children  whose  only  care  is  counting 
numbers,  instead  of  (forming)  opinions.  All  the  thought  of  a 
child  is  for  his  play,  and  it  is  a  player  who  has  babbled  this 
new  kind  of  play.  Leave  them  alone  to  enjoy  their  play  like 
children.”  And  (the  arithmeticians)  not  having  been  found 
worthy  of  an  answer,  went  out  amid  booing  and  laughter.  And 
their  opinion  was  despised  by  everybody,  and  ceased  to  exist, 
until  now  it  has  sprung  up  from  you. 

The  adversaries  further  object  to  us  as  follows  :  if  colours, 
tastes,  et  cetera ,  are  accidents,  and  come  into  existence  from 
non-existence,  and  again  cease  to  exist,  from  what  then  did  they 
emanate,  from  an  existing  or  from  an  non-existing  thing  ?  And 
after  they  ceased  to  exist,  did  they  move  to  nothing  ?  Show  us 
how  a  thing  can  emanate  from  nothing  and  pass  into  nothing. 

We  answer  :  They  (the  accidents)  came  to  be  1  from  a  thing 
that  was  ;  and  they  came  to  be  through  a  thing  that  was,  while 
they  themselves  were  not  before  they  came  to  be  ;  and  they  did 
not  come  to  be  from  nothing.  Indeed  if  they  were  already,  they 
were  in  no  need  of  coming  to  be.  That  which  is,  is  not  said  to 
come  to  be.  If  it  were  said  to  come  to  be,  then  the  expressions 
*  it  came  to  be  ”  and  it  is  would  mean  one  and  the  same  thing. 
If  this  were  the  case,  it  would  not  be  necessary  that  the  figure 
of  a  man  should  come  to  be  from  earth,  nor  a  chair  2  from  nails 
and  wood  ;  and  the  same  applies  to  any  artistic  production.  To 
speak  in  short  terms,  the  movement  of  our  life  in  this  world 
would  be  of  no  use,  since  everything  that  came  to  be  would  be 
already  ;  and  since  this  is  absurd,  there  is,  therefore,  a  difference 
between  a  thing  that  is,  and  a  thing  that  comes  to  be. 

1  Or  became,”  and  so  throughout  this  passage.  See  Aristotle,  Physica , 
Book  I,  ch.  7,  and  De  Generatione  et  Corruptione,  Book  I,  ch.  3. 

2  Remove  the  Wdu 
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So  far  as  essence  is  concerned,  it  cannot  be  said  that  it  comes 
to  be,  but  that  it  is.  A  man  also  is  a  living  and  rational  being, 
and  cannot  be  said  to  have  become  living  and  rational.  He  can, 
however,  be  said  to  have  become  a  child,  dark,  white,  tall,  heavy, 
old,  large-headed,  or  small-eyed.  The  attributes  4  living  ”  and 
rational  ”  belong  always  in  exactly  the  same  way  to  all  men 
at  all  times,  and  are  not  found  in  one  man  and  lacking  in  another, 
like  the  attributes  “  dark,”  “  white,”  et  cetera . 

We  do  not  say  that  earth,  water,  air  or  fire  came  to  be,  but 
that  they  are.  From  earth  a  tower,  a  brick,  or  a  manger,  which 
were  not  before  come  to  be  ;  and  all  of  them  are  earth.  A 
brick  or  a  manger  is  not  self-existing,  but  came  to  be  from  a  thing 
180  that  was,  and  not  from  nothing  ;  and  it  exists  now  m  a  state  in 
which  it  did  not  previously  exist.  A  house  also  was  not  a  house 
before  it  came  to  be,  because  if  it  was,  how  could  it  come  to  be  ? 
And  if  it  was  not,  how  could  it  cease  to  be  ?  Lo,  earth  is,  and 
we  do  not  say  that  earth  comes  to  be  ;  and  because  it  does  not 
come  to  be,  we  do  not  say  that  it  ceases  to  be,  like  a  house,  earthen¬ 
ware,  or  any  other  object.  Further,  since  they  came  to  be  from 
a  thing  that  was,  and  are  not  self-existing  because  they  came  to 
be,  they  will  cease  to  be,  and  when  they  cease  to  be,  they  are  no 
longer.  Lo,  a  gold  figure  comes  to  be  from  gold,  which  was 
before  the  figure  came  to  be  ;  and  the  figure  could  not  be  said 
to  have  been  before  ;  and  when  the  gold  is  melted  and  the 
figure  ceases  to  be  and  becomes  gold,  we  do  not  say  that  the 
gold  came  to  be. 

To  express  ourselves  m  short  terms  :  every  accident  which 
comes  to  be  from  an  essence  through  an  active  movement  and  then 
ceases  to  be,  does  not  take  the  fact  of  its  being  from  the  nature 
of  the  essence,  nor  does  it  revert,  when  it  ceases  to  be,  to  the 
nature  of  the  essence,  but  it  comes  to  be  and  is  formed  through 
the  movement,  and  perishes  and  ceases  to  be  1  when  both  the 
causative  movement  and  its  effect  cease  to  be.  It  neither  comes 
to  be  from  a  thing,  nor  does  it  revert  to  a  thing. 

After  these  things  let  us  discuss,  according  to  the  order  of 
our  discourse,  the  /xeTaAAi/cd,  that  is  to  say,  the  metals. 

Here  ends  the  third  discourse. 

1  Text,  “  does  not  perish  and  cease  to  be  ”  (sic). 


AGAIN,  BY  THE  ASSISTANCE  OF  THE  BENEFICENT 
CAUSE,  WE  BEGIN  THE  FOURTH  DISCOURSE. 

CHAPTER  I. 

On  metals. 

AFTER  having  finished  our  discussion  of  the  genera  and 
species  of  animals,  animal-plants  and  plants,  of  their 
divisions,  and  of  everything  found  above  the  earth, 
which  was  brought  to  our  notice,  we  will  now  speak  of  the  metallic 
natures,  and  study  first  the  question  of  how  the  earth,  which  is 
cold  and  dry,  gives  birth  to  species  which  do  not  resemble  it, 
such  as  gold,  silver,  brass,  iron,  lead,  tin,  mercury,  yellow  orpi- 
ment,  alum,  sulphur,  vitriol  and  other  species. 

We  affirm  that  gold,  silver,  and  the  other  genera  and  species 
found  in  this  world,  were  composed  of  the  elements  by  the 
power  of  the  Creator,  through  the  antagonistic  movements 
which  He  implanted  in  them.  The  metals  resulted  from  the 
increase  and  decrease  of  the  four  elements  ;  and,  the  earthy 
part  together  with  the  watery  part  having  predominated  in 
them  more  than  the  other  elements,  they  are  found  in  the  earth. 
Indeed  the  genus  or  nature  of  gold,  silver,  brass,  lead,  tin  and 
mercury  is  one,  but  their  species  are  different ;  and  although 
their  nature  was  watery  and  expanded,  the  cold  of  the  earth  pre¬ 
dominated  in  them,  and  they  became  contracted.  That  this  is 
the  case  is  established  by  the  fact  that  when  we  bring  them 
near  fire,  it  removes  from  them  the  earthy  cold,  and  they  melt 
like  water  and  expand.  As  water  congeals  and  becomes  ice  in 
winter  time  when  there  is  severe  cold,  but  melts  and  reverts  to  its 
first  nature  when  brought  near  fire,  so  also  is  the  case  with  gold, 
silver,  et  cetera.  Their  species,  however,  differ,  in  accordance 
with  the  proportion  of  the  elements  found  in  each  one  of  them, 

when  compared  with  one  another.  Constituent  accidents  adhered  181 
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to  them  from  the  predominance  (of  this  or  that  element  in  them), 
and  distinguished  them  from  one  another. 


CHAPTER  II. 

On  gold. 

The  nature  of  gold  is  more  humid  than  that  of  silver,  and  for 
this  reason  it  is  more  malleable  ;  it  is  also  heavier  than  silver, 
because  its  parts  are  more  closely  joined  together.  The  colour 
of  gold  is  yellow,  while  that  of  silver  is  white  because  the  latter 
is  colder  and  the  former  hotter.1 

Brass  is  drier  than  gold  or  silver,  and  its  colour  is  more  red, 
because  it  is  hotter.  Tin  is  more  humid  than  gold  or  silver, 
and  so  also  is  the  case  with  lead  ;  and  mercury  is  more  so  than 
all  of  them.  This  explains  why  they  melt  in  the  fire  more 
quickly.  As  to  iron,  it  is  more  earthy  than  all  of  them,  and 
drier,  and  on  account  of  the  contraction  of  its  parts,  it  receives 
fire  with  difficulty,  and  does  not  melt  like  the  others,  except 
when  the  melting  power  is  brought  into  intimate  contact  with  it. 

All  metals  melt,  are  moulded,  and  stand  a  certain  time  in 
fire  without  perishing,  with  the  exception  of  mercury,  which 
flees  immediately  from  fire,  evaporates,  and  cannot  be  moulded. 
The  reason  is  to  be  found  in  the  fact  that  the  other  metals  possess 
more  earthiness  than  mercury,  and  so  endure  in  fire  a  certain 
time.  Mercury,  however,  is  nearer  to  water  in  its  humidity,  and 
is  liquid  like  it,  and  moves  hither  and  thither  ;  and  because  of  this 
it  is  like  water  in  no  need  of  melting,  but  is  evaporated  quickly 
by  fire,  m  the  same  way  as  water,  when  placed  on  fire,  rises  in 
the  air,  on  account  of  its  humidity,  and  is  thus  in  no  need  of 
undergoing  the  process  of  melting.  Ice,  however,  is  in  need  of 
the  process  of  melting  before  rising  into  the  air,  because  of  the 
earthiness  which  predominates  in  it.  This  applies  also  to  the 

other  metals  in  which  earthiness  predominates,  in  contrast  with 
mercury. 

1  Almost  identical  statements  on  metals  with  those  found  in  these  chapters 
are  also  found  in  Firdausul-Hikmat  of  Ibn  Rabban,  p.  369. 
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CHAPTER  III. 

On  the  reason  why  gold  does  not  rust. 

It  is  necessary  to  enquire  into  the  reason  why,  while  all 
metals  have  one  nature,  gold  alone  does  not  deteriorate,  nor  does 
it  suffer  from  earth,  water,  fire  and  air  ;  and  next  to  it  comes 
silver.  The  other  metals  deteriorate,  emit  an  unpleasant  smell, 
taste  badly  and  rust,  in  spite  of  the  fact  that  the  nature  of  all  of 
them  is  watery,  but  contracted  because  of  their  earthiness.  How 
did  they  acquire  this  great  difference  ?  We  affirm  that  although 
their  nature  is  generally  watery,  but  contracted  because  of  their 
earthiness,  yet  their  species  are  different  from  one  another, 
through  the  individual  changes  which  they  underwent  in  the  fol¬ 
lowing  way  :  in  all  bodies  are  found  active  and  passive  elements, 
and  each  one  contains  a  different  proportion  of  active  parts  and 
of  passive  parts.  This  is  due  to  the  fact  that  when,  in  their 
first  composition,  their  active  parts  met  their  passive  parts,  like 
joined  with  like,  and  (the  active  parts)  were  drawn  towards  the 
activity  of  the  parts  which  were  affinitive  to  them.  This  applied 
also  to  the  passive  parts.  When  they  joined  together  through 
humidity,  thus  forming  the  species  of  gold,  silver,  et  cetera ,  they 
gave  rise,  in  the  place  where  the  active  parts  predominated,  to 
gold  and  silver,  and  in  the  place  where  1  the  passive  parts  pre¬ 
dominated,  to  brass,  tin,  et  cetera. 

The  hot  parts  gave  rise  to  gold,  and  the  active  cold  parts  to 
silver.  I  mean  by  these  parts,  the  high  parts  of  the  active  ele¬ 
ments  ;  for  there  are  three  kinds  of  parts  in  both  active  and 
passive  elements,  and  they  form  a  high  order,  a  middle  order  182 
and  a  low  order.  When  the  high  part  of  an  active  element  is 
compared  with  the  middle  part,  the  high  part  is  more  active  than 
the  middle  part ;  and  the  middle  part  is  less  active,  and  is  passive 
in  comparison  with  the  high  part.  The  low  part  of  an  active 
element  is  very  passive  in  comparison  with  the  high  and  middle 
parts.  The  high  part  causes  increase  and  decrease  in  the 
middle  part,  and  likewise  the  middle  part  in  the  low  part.  The 

1  Read  aika,  with  a  Yodh. 
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middle  part  both  acts  and  suffers,  while  the  high  part  only 
acts,  and  the  low  part  only  suffers.  When  the  low  parts  of  the 
active  elements  are  compared  with  the  passive  elements,  they  are 
by  comparison  active  ;  and  because  the  high  parts  of  the  active 
elements  act  and  do  not  suffer — since  there  are  no  other  parts 
above  them — and  because  gold  came  out  of  them,  gold,  there¬ 
fore,  never  suffers.  In  the  same  way,  silver  comes  out  of  the 
high  parts  of  the  active  power  of  cold  ;  but  because  the  active 
power  of  heat  is  more  powerful  than  (that  of)  cold,  gold  is  more 
powerful  than  1  silver.  Although  everything  is  composed  of 
active  and  passive  elements,  there  are  some  species  of  bodies 
in  which  the  active  elements  predominate  over  the  passive 
elements,  and  vice  versa  ;  and  gold  contains  more  parts  of  the 
active  elements  than  any  other  species. 

Just  as  artisans  are  active  agents,  and  the  stones  and  pieces 
of  wood  of  a  house  are  passive  agents,  the  former  acting  and  the 
latter  suffering  ;  and  just  as  there  is  one  high  artisan  who  is 
more  powerful  than  all  others  in  activity,  and  all  the  other  active 
agents  are  under  him  and  suffer  his  command,  and  they  in  their 
turn  make  others  who  are  under  them  suffer  their  command, 
in  such  a  way  that  those  who  are  in  the  middle  are  both  active 
and  passive — so  is  the  condition  of  the  middle  parts  of  the  active 
agents. 

It  is  in  the  above  way  that  gold  acquired  an  active  agency 
higher  than  that  of  all  other  active  agents,  and  does  not  submit 
to  any  other  agent.  As  to  brass,  it  is  also  hot,  but  it  emanates 
from  the  lower  2  part  of  the  active  agents,  and  from  the  hot  part 
found  in  the  passive  agents,  through  which  an  active  agent 
joins  with  a  passive  one.  As  to  lead,  tin,  iron  and  the  rest, 
the  passive  part  predominated  in  them  over  the  active  part,  and 
this  is  the  reason  why  they  constantly  suffer  from  earth  and  fire, 
as  we  stated  above. 


1  Read  min  instead  of  ma. 
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CHAPTER  IV. 

On  the  reason  why  brass ,  iron ,  tin  ( et  cetera )  emit  an  unpleasant 
smell  and  rust ,  while  gold  and  silver  do  not . 

Gold  and  silver  possess  balance  of  parts  in  their  composi¬ 
tion,  while  brass,  lead  and  the  other  metals  do  not  possess 
balance  of  parts.  This  is  the  reason  why  the  smell  of  gold 
and  silver  is  pleasant,  together  with  their  taste.  This  is  estab¬ 
lished  by  other  known  species  which,  when  they  possess 
balance  of  parts  and  no  modifying  addition  predominates  m 
them,  emit  a  pleasant  smell.  Let  us  take  the  example  of  an 
apple.  Until  a  predominance  of  extraneous  things  destroys 
the  balance  of  its  composition,  it  does  not  lose  its  pleasant 
smell,  but  when  heat  predominates,  and  it  has  become  humid,  it 
decays  and  emits  an  unpleasant  smell.  In  this  same  way  the 
other  fruits  and  meat  are  very  liable  to  deterioration  ;  but  in 
the  case  of  a  thing  which  possesses  balance  of  parts,  its  move¬ 
ment,  like  that  of  a  circle,  is  not  checked,  and  this  is  the  reason 
why  it  does  not  suffer  division  of  parts,  and  is  completely  balanced 
and  one,  and  remains  intact  always.  In  this  same  way,  gold  and  183 
silver  which  possess  balanced  parts,  remain  intact,  and  are  not 
affected  by  any  division  of  parts,  nor  do  they  suffer  any  change 
and  deterioration,  nor  does  their  taste  become  unpleasant.  Lo, 
illness  causes  suffering  to  the  body,  through  lack  of  balance  of 
parts,  while  good  health  causes  happiness,  through  balance  of 
parts  ,  and  deterioration,  death  and  decomposition  are  also  caused 
by  lack  of  balance  of  parts.  It  follows  from  this  that  the  deteri¬ 
oration,  unpleasantness  of  smell  and  change  of  colour  which 
affect  brass  and  other  metals,  are  caused  by  lack  of  balance 
(of  parts). 

Let  us  take  an  illustration  from  a  composed  object,  like  a 
tripod  (rpLTToSa),  which  stands  on  three  balanced  feet.  When  one 
of  them  is  missing,  the  shape  of  the  tripod  is  impaired,  and  it 
fails.  Not  to  lengthen  our  speech  unduly,  everything  that  is 
balanced  remains  intact. 

Let  us  now  discuss  how  sulphur,  yellow  orpiment,  bitumen, 
vitriol,  et  cetera ,  come  also  out  of  the  earth. 

12 
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CHAPTER  V. 

On  sulphur^  yellow  orpiment,  bitumen,  alum,  and  the  rest  of  the 

metallic  species. 

Sulphur,  yellow  orpiment  and  bitumen  are  composed  of  the 
four  elements,  but  the  fiery  and  airy  parts  predominate  in  them, 
while  the  earthy  and  watery  parts  are  found  in  them  in  a  very 
small  quantity  ;  and  because  of  the  fiery  parts  which  predominate 
in  them,  when  fire  is  brought  into  contact  with  them,  it  flares 
up  quickly.  They  are  contracted  like  stones,  on  account  of  the 
earthy  part  which  they  contain  and  which  they  have  assimi¬ 
lated  through  their  nearness  to  the  earth,  from  the  parts  of  it 
that  were  less  heavy.  This  is  the  reason  why  they  are  easily 
kindled  by  fire,  which  dissolves  their  contracted  state  until  it 
receives  from  them  that  part  of  them  which  was  from  itself. 
The  air  also  takes  back  their  airy  part,  because  that  earthy  part 
in  them  which  was  comparatively  lacking  in  heaviness  is 
conquered  and  subtilised  by  the  numerous  fiery  and  airy  parts 
which  they  contain,  and  which  draw  that  earthy  part  upwards, 
in  the  same  way  as  air  draws,  when  moving,  the  small  and  light 
particles,  like  dust  and  chaff,  and  raises  them  upwards.  This 
explains  why,  when  these  (metals)  are  destroyed  by  fire,  nothing 
remains  of  them.  In  the  case,  however,  of  pieces  of  wood,  et 
cetera,  which  contain  a  thick,  earthy,  heavy  and  compact  part, 
when  fire  is  kindled  in  them,  it  takes  from  them  that  which  is 
affinitive  to  it — as  does  also  air — and  what  is  left  of  them  remains 
in  their  place. 

As  to  alum  and  vitriol  and  the  metals  which  resemble  them, 
the  watery  and  earthy  parts  predominate  m  them  over  the  airy 
and  fiery  parts,  and  when  fire  is  brought  near  them  from  a  lamp, 
it  does  not  kindle  them,  because  when  those  watery  and  earthy 
parts  come  into  contact  with  fire,  they  drive  it  away.  They 
contain  an  earthy  part  greater  than  that  found  in  gold,  silver, 
et  cetera,  in  which  the  watery  part  predominates.  This  is  also 
the  reason  why  they  cannot  be  moulded,  like  gold  and  silver. 
Further,  their  taste  is  acerb  and  sharp,  on  account  of  the  lack  of 
balance  of  parts  which  they  possess  from  the  contraction  which 
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they  underwent,  and  from  the  dryness  and  cold  of  the  earth  which 
predominated  in  them.  They  contract  the  parts  of  the  palate 
and  of  the  mouth  towards  one  another,  together  with  the  humidity 
which  is  m  them,  and  thus  cause  acerbity  and  sharpness  of  taste. 

The  functional  ground  for  the  existence  of  metals  is  the 
following  :  they  were  made  by  the  Creator  for  the  fulfilment  of 
the  needs  of  the  world,  and  for  the  glorification  of  His  wisdom, 
showing  as  they  do  that  He  did  not  create  it  haphazardly.  For 
the  benefit 1  of  men  He  made  differences  in  them,  so  that  some 
of  them  are  valued  more  highly  than  others.  He  made  gold 
more  valuable  than  all  the  others,  for  if  it  had  been  of  the  same 
value  as  the  rest  of  them,  the  advantage  of  its  value  and  its  good-  184 
ness  would  not  have  been  known.  He  thus  imparted  to  it  the 
distinctive  virtue  of  non-deterioration,  a  quality  not  possessed 
by  other  metals.  In  this  respect  silver  comes  after  it,  as  it 
possesses  also  non-deterioration,  though  in  a  less  marked  degree 
than  gold,  so  that  many  weights  and  pieces  of  silver  may  be 
counted  as  one  of  gold  ;  likewise  brass,  many  pieces  of  which  are 
counted  as  one  piece  of  silver  ;  likewise  lead  which  deteriorates 
more  easily  in  comparison  with  brass,  but  endures  more  than 
some  others.  The  Creator  did  this  for  the  fulfilment  of  the  needs 
of  men,  so  that  they  might  possess  some  things  more  highly  valued 
and  some  others  less  highly  valued,  the  former  to  be  bought  with 
gold  and  the  latter  with  silver.  In  the  first  category  may  be 
counted  fields,  wells,  precious  objects,  et  cetera ,  and  in  the  latter— 
that  is  to  say  the  less  highly  valued  category,  may  be  counted 
vegetables,  cereals,  fruits,  et  cetera.  If  there  were  only  one  species 
(of  metal),  men  would  have  encountered  great  difficulty  when 
buying  precious  things,  as  they  would  have  been  obliged  to 
use  many  pieces  of  that  single  species.  Lo,  there  are  many  small 
countries  which  do  not  make  use  of  gold  and  silver,  nor  of  buy- 
mg  and  selling,  and,  their  transactions  being  m  disorder,  they 
live  irrationally,  like  those  who  do  not  know  how  to  read  and  write. 

Further,  gold  and  silver  are  also  useful  for  their  own  beauty, 
and  for  the  adornment  and  embellishment  of  the  trinkets  of 
women  ;  while  brass,  lead,  tin  and  iron  are  useful  for  domestic 
requirements.  The  Creator  made  iron  hard,  contracted,  dry 

1  Read  yuthrana.  2  peacj  n^n 
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and  generally  not  liable  to  injury  from  anything,  so  that  it  might 
cut  and  cleave  objects,  and  be  useful  for  the  performance  of 
crafts.  Indeed  without  it  no  craft  can  be  performed.  It  is 
also  useful  to  soldiers  in  fighting  against  their  enemies. 

Further,  bitumen  1  was  made  so  that  it  might  check  and  im¬ 
pede  humidity  from  objects  of  use,  such  as  ships.  As  to  the  use 
of  alum,  yellow  orpiment  and  sulphur,  it  is  so  obvious  that  we 
do  not  need  to  speak  of  it. 


CHAPTER  VI. 

On  the  reason  why  different  colours  are  found  in  the  earth ,  of 
which  some  is  white ,  some  red ,  some  black >  ef  cetera . 

We  affirm  that  earth  is  generally  cold  and  dry,  but  that  it 
contains  partial  predominances  (of  one  element  over  another). 
Indeed,  when  compared  with  one  another,  some  parts  of  it  are 
drier,  others  less  cold,  and  others  hotter  ;  and  it  is  on  account 
of  these  predominances  which  are  partially  found  in  it,  and 
which  emanate  in  great  or  small  proportions  from  the  antago¬ 
nistic  forces  of  the  elements,  that  different  colours  are  found 
in  it.  Indeed  when  we  prepare  clay  (for  pottery),  it  is  generally 
black  at  the  beginning,  but  when  we  have  moulded  it  into  a 
certain  shape  and  placed  it  on  the  fire,  it  first  becomes  red  and 
then  white.  This  happens  to  it  from  the  greater  or  smaller 
quantity  of  the  elements.2  We  must  conceive  that  the  same  thing 
happened  in  the  first  composition  of  the  earth. 

The  question  of  how  colours  are  produced  in  different  species 
we  have  discussed  above  in  our  discourse  on  colour. 


CHAPTER  VII. 

On  the  reason  why  some  parts  of  the  earth  became  soil ,  some  others 
mountains  and  rocks ,  and  some  others  plains. 

185  We  affirm  that  in  the  first  composition  of  the  earth,  parts  of 
it  became  drier  and  parts  of  it  less  dry.  Those  which  were  less 

2  The  first  letter  should  be  Dalath  instead  of  Wau. 
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dry  joined  together  on  account  of  humidity,  adhered  to  each  other 
and  condensed,  and  from  them  rocks  were  made.  As  a  potter’s 
vessel  becomes  hard  through  the  excessive  dryness  which  it 
receives  from  fire,  in  this  way  I  picture  to  myself  that  they  con¬ 
tracted  and  became  hard.  Those  of  them  which  possessed 
expanded  parts  consisting  of  soil  did  not  adhere  to  each  other 
through  humidity,  and  on  account  of  the  expansion  of  their 
parts  they  are  lighter  than  the  rocky  parts.  This  may  be  estab¬ 
lished  by  a  quantitative  comparison  of  their  parts.  When  a 
certain  measure  of  soil  and  an  equal  measure  of  stone  are 
weighed,1  we  find  that  the  measure  of  stone  outweighs  that  of 
soil.  This  explains  why  soil  is  above  and  rocks  below. 

If  rocks  are  below,  how  is  it  that  mountains  are  above  the  earth, 
although  they  are  not  soil,  and  how  were  they  lifted  up  ?  We 
affirm  that  in  the  first  movement  of  the  coming  together  of  the 
simple  elements,  when  they  joined  with  one  another  and  became 
compound,  every  one  of  them  strove,  in  accordance  with  its 
nature,  to  separate  itself  from  its  neighbour  :  fire  and  air  went  up, 
and  water  and  earth  went  down.  When  the  fire  and  air  which 
were  imprisoned  in  the  earth  were  moved  by  the  straight  upward 
movement,  and  came  into  contact  with  those  parts  of  the  earth 
that  were  more  contracted,  dense  and  stony,  they  pushed  them 
with  a  powerful  movement  and  lifted  their  parts  upwards,  until 
their  force  was  spent  on  account  of  the  weight  of  those  parts, 
which  became  then  mountains  above  (the  earth).  But  when 
(fire  and  air)  met  with  parts  that  were  less  dense,  or  rather  ex¬ 
panded,  because  they  were  not  compressed  by  them  they  escaped 
between  their  interstices  and  thus  did  not  lift  them  up,  because 
they  were  not  compressed  inside  them  ;  and  in  this  way  plains 
came  into  being. 

This  is  known  to  be  so  from  the  fact  that  northern  countries, 
which  are  more  contracted  (by  cold),  have  more  hills  than  southern 
countries,  which  are  more  expanded.  Let  us  take  an  illus¬ 
tration  from  a  potter’s  vessel  :  when  we  hermetically  close  its 
mouth,  so  that  no  air  can  escape  from  it,  and  we  immerse  it 
forcibly  downward  in  water  and  leave  it ;  since  the  air  is  com¬ 
pressed  and  cannot  escape,  on  account  of  the  hardness,  dryness 
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and  contraction  of  the  parts  of  the  vessel,  it  will  leap  upwards 
above  the  water,  in  accordance  with  its  nature,  and  lift  the  potter’s 
vessel  above  the  evenness  of  the  level  of  the  water.  This  is 
a  well-known  movement ;  and  this  is  how  mountains  came  into 
being. 


CHAPTER  VIII. 

On  the  reason  why  the  northern  countries  are  higher  than  the  southern 

countries  ;  and  on  how  we  know  this. 

The  sun  passes  over  the  southern  countries,  and  there  has 
its  rising  and  setting.  This  is  the  reason  why  the  southern 
countries  are  hotter  and  more  expanded  than  the  northern 
countries,  and  thus  imprison  less  quantities  of  vapours  in  the 
earth  ;  while  the  northern  countries,  being  colder  and  more 
contracted,  imprison  in  the  earth  a  greater  quantity  of  vapours. 
Wherever  great  quantities  of  vapours  rise,  they  cause  decrease 
of  matter,  and  wherever  they  are  imprisoned  1  they  cause  in¬ 
crease  of  matter  ;  and  wherever  there  is  increase  there  is  bulk, 
and  wherever  there  is  decrease  there  is  smallness  of  bulk. 
Because  the  northern  countries  are  more  contracted,  matter 
increased  in  them,  and  by  its  increase  it  acquired  bulk,  and  on 
186  account  of  its  bulk  it  was  pressed  hither  and  thither  and  rose 
upwards.  The  contrary  took  place  in  the  southern  countries. 

Let  us  take  an  illustration  of  this  from  the  bodies  of  animals. 
In  those  of  them  that  have  evaporation  through  their  expansion, 
the  fleshy  matter  is  small.  Lo,  when  bodies  are  expanded 
through  heat  in  a  bath,  and  evaporation  takes  place  through 
perspiration,  weight  is  taken  away  from  us,  and  our  body  becomes 
light  and  diminishes  in  bulk.  This  is  the  reason  why  the  northern 
countries  are  higher  than  the  southern  countries. 

That  northern  countries  are  higher  than  southern  countries 
is  established  by  the  fact  that  all  the  rivers  that  come  out  of 
them  immediately  flow  southwards,  until  they  reach  the  sea  ; 
and  although  there  are  rivers  in  southern  countries,  we  seldom 
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find  them  flowing  towards  northern  countries  ;  and  if  they 
happen  to  flow  northwards,  it  takes  them  longer,  except  occasion¬ 
ally  from  one  specified  place  to  another,  owing  to  its  particular 
configuration. 

The  functional  ground  for  the  existence  of  the  above  is  the 
following  :  mountains  came  into  existence  for  us,  so  that  they 
might  contain  forests  of  wood  for  the  use  of  men.  Some  trees 
are  large  and  tall,  as  cedars,  cypresses  and  such  like,  which  are 
used  for  the  roofs  of  dwelling-houses,  and  for  fortresses,  bridges, 
et  cetera  ;  while  some  others  are  not  used  for  building,  such  as 
the  oak,  the  service-tree,  et  cetera ,  but  are  used  for  heating. 

Further,  mountains  came  into  being  so  that  out  of  them 
large  rivers  might  come,  and  might  water  all  regions,  flow  in  the 
expansive  and  numerous  regions  of  the  plain,  and  give  sweet 
water  to  men — since  the  water  of  southern  countries  is  generally 
brackish — and  also  so  that  they  might  water  the  fields.  Indeed 
southern  countries  have  less  rivers  and  springs,  and  even  rain 
falls  less  frequently  in  them. 

If  the  earth  were  all  flat  and  even,  and  if  the  northern 
countries  were  not  high,  rivers  would  not  have  flowed,  nor  would 
springs  have  been  found  in  it,  except  to  a  moderate  extent,  and 
even  so,  water  would  not  have  flowed  from  place  to  place,  but 
would  have  collected  and  given  rise  from  time  to  time  to  floods,1 
as  the  Euphrates  and  the  Tigris  and  other  rivers  do,  and  the  dry 
land  would  have  deteriorated.  If  there  were  no  sea  (to  serve  as  a 
drain  for  water),  the  countries  of  the  earth  would  have  become 
too  damp,  the  roads  would  have  been  cut  off,  there  would  have 
been  no  corn  or  trees,  towns  and  villages  would  have  floated,  and 
complete  destruction  would  have  resulted.  Indeed  after  ten 
days’  rain  on  the  earth,  the  water  cuts  off  roads,  and  by  collecting 
in  one  place,  strangles  the  soil  and  ruins  it,  together  with  its 
corn.  How  much  more  would  not  large  rivers  have  done  this  ! 
The  Creator,  therefore,  acted  wisely  in  making  mountains  for 
the  help  of  mankind,  and  in  making  them  high  so  that  their 
water  might  flow.  They  serve  some  other  purposes  which  are 
obvious,  and  of  which  there  is  no  need  to  speak. 

1  Lit.  “  a  kind  of  sea.” 


184 


BOOK  OF  TREASURES 


CHAPTER  IX. 

On  the  reason  why  springs  generally  come  out  of  mountains ,  and 
their  water  is  cold  ;  1  and  on  the  reason  why  mountains  have 
trees . 


We  affirm  that  in  the  upheaval  which  took  place  through  fire 
and  air  going  upwards  from  the  inside  of  the  earth,  and  through 
which  mountains  came  into  existence,  some  2  places  were  found 
to  be  weak  and  soft,  and  through  them  air  leapt  upwards,  and 
in  doing  so  gave  rise  to  slits  and  clefts  formed  in  an  upward 
direction  inside  the  mountains,  at  their  top  or  at  their  side.  In 
this  way  it  opened  up  fissures  and  escaped.  This  very  air  drew 
187  also  the  water  after  it,  through  the  affinity  which  its  humidity 
possessed  with  water,  and  springs  came  into  being  at  the  ex¬ 
tremities  of  the  mountains,  from  which  water  flowed.  As  it 
happens  when  we  draw  air  by  suction  from  a  hollow  tube,  and 
the  water  is  drawn  up  after  it,  which  we  cast  aside,  so  it  happened 
in  the  mountains.  This  happens  only  seldom  in  the  plains, 
owing  to  their  expansion  ;  and  this  explains  why  springs,  rivers 
and  trees  are  fewer  in  them. 

(Mountains  also)  have  trees  more  than  plains  because  of 
the  contraction  of  their  parts,  which  imprison 3  within  them¬ 
selves  heat  and  humidity,  which  give  rise  to  many  trees  and 
plants.  Their  water  also  is  cold  and  sweet,  because  it  is  removed 
from  the  sun.  Indeed  when  the  sun  is  removed  from  us  m  the 
winter  to  a  southern  country,  our  water  becomes  very  cold,  and 
when  it  comes  near  us  in  the  summer,  our  water  becomes  warm. 

In  the  southern  countries  there  are  only  hills,  and  springs  are 
few  in  them,  if  any  ;  and  if  trees  grow  in  them  they  are  small  in 
size.  Their  water  also  is  not  cold,  and  it  is  thick  because  heated 
by  the  sun,  with  the  result  that  its  thin  and  light  parts  evaporate  ; 
while  in  northern  countries  the  water  is  sweet.4 


1  On  springs  and  rivers  see  Aristotle,  Meteor ologica,  Book  I,  ch.  13. 

2  Read  meddaim.  3  Read  methhabshm. 

4  It  should  be  noted  that  in  the  author’s  terminology  the  word  “  northern  ” 
is  often  synonymous  with  “  high  ”  and  the  word  “  southern  ”  with  “  low.” 
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CHAPTER  X. 

On  the  reason  why  snow  falls  frequently  in  the  mountains ,  but  very 

seldom  in  the  plains . 

In  the  winter  high  countries  are  cold,  and  low  1  countries 
warm.  The  reason  for  this  is  to  be  sought  in  the  fact  that  the 
sun  shines  directly  on  low  (southern)  countries,  and  is  far  from 
northern  countries.  The  heat  which  was  in  the  air  in  the  summer 
on  account  of  the  nearness  of  the  sun,  penetrates  (in  the  winter) 
to  the  depth,  and  conquers  the  cold  which  in  the  summer  2  was 
in  the  earth.  (The  heat)  then  rises  upwards,  and  the  more  it 
rises  upwards  and  becomes  remote  from  the  heat  which  is  in  the 
earth,  the  colder  it  becomes.  This  is  the  reason  why  the  countries 
of  the  high  mountains  are  cold,  and  their  air  also  is  very  cold. 
This  causes  the  humidity  that  is  above  them  to  condense,  on 
account  of  the  extreme  cold  that  is  found  there,  and  it  becomes 
snow,  which  falls  on  the  mountains  and  remains  on  them.  Even 
if  it  happens  that  sometimes  it  falls  in  the  plains,  it  melts  quickly 
on  account  of  the  heat  that  is  inside  the  earth.  In  the  mountains, 
however,  it  remains,  on  account  of  their  remoteness  from  the 
heat  which  is  inside  the  earth. 


CHAPTER  XL 

On  the  reason  why  the  seasons  of  the  year  are  four ,  neither  more 
nor  less  :  winter ,  summer ,  spring  and  autumn . 

There  are  four  seasons  in  the  year,  in  accordance  with  the 
number  of  the  four  elements  of  which  all  the  universe  is  composed. 
Two  of  these  seasons  act,  and  two  suffer,  like  the  elements. 
Summer  acts  through  heat,  and  winter  through  cold.  Spring 
does  not  act,  because  of  the  predominance  of  humidity,  and 
autumn  does  not  act,  because  of  the  predominance  of  dryness, 
except  when  there  is  in  them  an  accidental  predominance  of 

2  See  below.  Fifth  Discourse,  ch.  I. 


1  Remove  the  Lamadh. 
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heat  or  of  cold.  If  there  were  ten  elements,  there  would  have 
been  ten  seasons,  and  if  there  were  only  two  elements,  there 
would  have  been  only  two  seasons  ;  but  because  there  are  four 
elements,  it  is  right  that  there  should  be  four  seasons. 

How  can  seasons  emanate  from  the  elements  ?  We  affirm  that 
the  sun  rises  towards  the  zenith  and  sets  m  the  southern  region 
every  year  at  a  certain  time,  but  when  it  rises  towards  the 
zenith  in  the  northern  region  the  hot  and  dry  element  becomes 
188  stronger  with  us,  on  account  of  the  heat  and  dryness  of  the  sun, 
which  in  this  way  gives  rise  to  summer.  This  occurs  because, 
the  position  1  of  this  element  being  higher  than  that  of  the 
others,  it  predominates  any  time  the  sun  rises.  It  may  be  known 
that  the  sun  is  in  the  zenith,  from  the  shadow  of  a  body  which 
becomes  small.  This  may  be  illustrated  by  a  burning  lamp  under 
which  is  a  body  :  the  shadow  of  that  body  becomes  very  small, 
and  the  farther  that  lamp  is  from  the  body,  the  longer  becomes 
its  shadow.  In  this  same  way  the  shadow  of  a  body  becomes 
small  in  the  summer,  on  account  of  the  nearness  of  the  sun, 
and  long  in  the  winter,  on  account  of  its  remoteness.  In  this  way 
cold  holds  sway,  and  we  have  winter  with  us.  Indeed  as  the 
nearer  a  furnace  of  fire  is,  the  hotter  becomes  the  ambient  air 
and  the  more  it  heats  the  bodies  which  are  in  it,  so  also  is  the 
case  with  the  air  which  is  with  us,  and  which  becomes  heated  by 
the  sun,  and  then  itself  heats  the  bodies,  and  gives  rise  to  summer, 
while  the  contrary  gives  rise  to  winter. 

The  functional  ground  for  the  existence  of  the  seasons  is  the 
following :  They  were  constituted  m  this  way  for  the  benefit 
of  men,  animals,  plants  and  corn.  Indeed  if  there  were  only  one 
season,  there  would  have  been  neither  generation  nor  corruption, 
neither  growth  and  increase,  nor  decrease  ;  and  if  there  were  only 
the  two  passive  2  seasons,  there  would  have  been  no  composition, 
but  only  decomposition,  and  there  would  have  been  a  complete 
cessation  of  composition.  It  is  with  great  wisdom,  therefore, 
that  the  Creator  made  the  four  seasons. 

The  winter  was  made  so  that  through  cold  it  might  contract, 
collect  and  condense  the  humidity  which  the  species  receive  from 
rain,  from  air,  and  from  other  causes.  If  this  did  not  take  place 

2  Read  hashoshe. 


1  Text,  “  nature.” 
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there  would  be  no  budding  and  no  increase  in  the  trees  (and 
plants),  since  the  humidity,  before  being  contracted  and  con¬ 
densed,  would  evaporate  outside,  and  no  fruit  or  corn  would 
grow.  This  happens  also  to  the  seed  in  the  womb,  because  if 
it  is  not  caught  at  a  propitious  moment,  it  will  not  increase 
little  by  little,  and  perfect  the  fruit  which  is  the  embryo.  Since, 
however,  the  humidity  is  imprisoned,1  it  increases  and  con¬ 
denses,  and  being  invigorated  from  outside  by  the  earthiness, 
airiness  and  fieriness  m  which  it  is  imprisoned,  it  gives  rise  to 
budding. 

As  to  the  summer,  it  expands,  through  its  heat,  the  humidity 
which  the  bodies  of  animals,  plants  and  corn  have  received,  draws 
it  out,  and  causes  it  to  evaporate  outside.  (This  humidity) 
first  causes  in  plants  green  leaves,  and  then  blossoms  ;  but  when 
dryness  overcomes  humidity  little  by  little,  it  hardens  the 
blossoms  and  produces  fruits  ;  and  after  they  have  ripened 
through  heat  and  humidity — and  this  is  even  more  true  (of  the 
semen)  of  animals — humidity  diminishes,  and  dryness  pre¬ 
dominates  and  greatly  contracts  this  humidity  inwards. 

In  the  autumn  season,  the  moisture  of  the  humidity  is  com¬ 
pletely  evaporated  into  the  air,  with  the  result  that  the  leaves 
fall,  and  the  trees  cease  to  have  fruit. 


CHAPTER  XII. 

On  the  reason  why  the  water  which  comes  out  of  the  springs  and 
wells  of  the  mountains  is  sweet ,  while  that  which  comes  out 
of  the  wells  of  the  south  is  either  saline  or  bitter. 

The  northern  countries  are,  as  we  stated,  cold.  This  is 
especially  the  case  with  the  mountains  which  are  in  them. 
Because  of  this  coldness  which  they  possess,  the  surface  of  their 
earth  and  their  air  have  some  contraction.  Owing  to  this,  the 
thin  part  of  the  water  being  imprisoned  with  its  thick  part,  and 
both  being  mixed  together,  an  equilibrium  is  established  in  the 

1  Read  methhabsha. 
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water,  and  sweetness  is  born  of  this  equilibrium.  This  is  the 
reason  why  the  water  of  the  springs  and  wells  found  there  is 
sweet.  Further,  the  water  found  there  is  cold,  because  the  inside 
of  the  earth  is  cold. 

189  As  to  the  southern  countries,  because  they  are  hot,  their  air 
and  the  surface  of  their  earth  are  expanded.  This  causes  the  thin 
part  (of  the  water)  to  rise  away  from  it,  and  the  thick  part  to 
remain,  thus  establishing  a  lack  of  equilibrium  in  it ;  and  from 
this  lack  of  equilibrium  which  has  predominated  in  it,  it  becomes 
saline.  Indeed  when  the  thm  and  airy  part  (of  the  water)  rises 
away  from  it,  and  the  earthy  part  remains,  it  joins  more  closely 
with  the  earth,  on  account  of  their  mutual  affinity,  and  in  this 
way  it  thickens  all  the  more.  It  is  known  that  it  is  the  airy  part 
found  in  it  that  sweetens  it,  from  the  fact  that  when  we  take  sea 
water  or  any  saline  water,  and  put  it  through  an  alembic — or  if 
we  take  1  it  in  a  sponge  and  press  it  out — it  will  become  sweet, 
and  what  remains  below  (the  alembic)  will  possess  a  greater 
salinity,  since  its  thm  parts  will  have  risen,  and  its  thick  parts 
which  are  very  salty  and  heavy,  will  have  remained.  Indeed 
when  we  fill  vessels  with  sweet  water,  and  weigh  them,  and  fill 
them  again  with  salt  or  sea  water,  and  weigh  them,  it  will  be 
found  that  the  salt  water  is  much  heavier  than  the  sweet  water. 
Lo,  salt  water  even  dries  up  a  body,  while  sweet  water  moistens  it. 

(Water)  becomes  bitter  when  its  thin  part  evaporates  from  it 
and  is  scorched  by  heat.  This  may  be  illustrated  by  cooked 
food  :  when  humidity  evaporates  from  it  and  heat  is  intensi¬ 
fied  in  it,  it  becomes  bitter.  This  happens  sometimes  with  meat 
or  with  a  dish  of  lentils  or  rice.  If  they  are  not  stirred,  the 
water  dries  up  in  them  and  they  adhere  to  the  body  of  the 
utensil.  We  affirm  that  air  sweetens  foods  in  expanding  them 
and  rendering  them  thin  ;  or  if  you  like  to  put  it  so,  it  is  like  a 
passive  agent  acted  upon  by  an  active  one.2  This  is  the  reason 
why,  when  the  parts  of  the  food  that  is  being  cooked  adhere  to 
the  body  of  the  pot,  and  air  does  not  intervene  between  them, 
the  heat  of  the  fire  is  intensified  and  scorches  the  food,  and  the 
latter  becomes  bitter. 

1  Read  mekabblman. 

2  I  translate  this  sentence  by  removing  the  Lamadh. 
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CHAPTER  XIII. 

On  the  reason  why  earthquakes  take  place.1 

An  earthquake  takes  place  in  the  following  way  :  Dryness  and 
cold  give  rise  to  contraction  in  the  earth,  as  all  dryness  does. 
That  they  give  rise  also  to  inertia  and  heaviness,  is  known  from 
the  fact  that  (earth)  does  not  move  by  itself ;  and  since  it  does  not 
move  by  itself,  and  there  is  no  other  thing  which  is  as  large  as 
itself  which  can  move  it  except  an  element  which  is  antagonistic  2 
to  it,  what  is,  then,  the  element  which  is  capable  of  moving  it? 

It  is  known  that  the  element  that  is  contrary  to  it  is  the  hot  and 
humid  element,  which  is  air.  This  is  because  the  expansion 
which  the  air  contains  opposes  the  contraction  of  the  earth.  Air 
is  hot  and  humid,  and  earth  is  cold  and  dry.  When  heat  comes 
into  contact  with  cold,  and  humidity  with  dryness,  they  contend 
with  one  another  and  flee  from  one  another,  and  in  this  way  an 
antagonistic  movement  is  caused.  This  (antagonism)  comes 
about  not  only  through  heat  and  cold,  humidity  and  dryness, 
but  also  through  their  respective  contraction  and  expansion. 

After  having  shown  that  an  earthquake  is  caused  in  the  earth 
naturally  by  air,  let  us  discuss  now  how  and  why  it  sometimes 
takes  place  and  sometimes  not.  There  are  in  the  earth  cracks 
and  fissures,  in  some  of  which  there  is  water  and  in  others  air. 
When  air  moves  from  place  to  place  in  these  fissures,  and  has  no 
opening  through  which  to  escape,  it  drives  away  before  it  the  con¬ 
traction  of  the  earth  through  its  own  expansion,  and  drives  away 
also  the  cold  of  the  earth  through  its  own  heat,  and  its  dryness 
through  its  own  humidity,  and  finding  no  way  of  escape  in  the  190 
fissures,  it  returns  and  causes  commotion  and  tremor,  which  is 
the  earthquake.  The  air  moves  when  a  certain  heat  comes  into 
contact  with  the  earth  and  fights  its  cold,  and  thus  the  air  is  shaken. 
This  is  known  to  be  so  from  objects  that  are  above  the  earth,  in 
which,  when  heat  fights  with  cold,  the  air  shakes  the  intervening 
object.  When,  for  instance,  we  place  grains  of  maize  3  on  the 

1  About  earthquakes  see  Aristotle,  Meteor ologica.  Book  II,  ch.  7-8,  where 
the  explanation  is  not  identical  with  that  of  our  author. 

2  Read  the  verb  with  the  negative  la. 

3  So  I  translate  the  word  £ adhmdnaye . 
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fire,  and  the  fire  begins  to  get  hold  of  them,  some  parts  of  them 
leap  up  towards  the  outside,  and  drive  away  with  them  to  a 
distance  the  other  parts  that  are  above.  This  is  a  well-known 
result  which,  however,  is  not  obtained  until  the  fire  begins  to 
get  hold  of  the  grams,  and  the  air,  becoming  hot  inside  them 
and  not  being  able  to  escape  because  of  their  contraction,  shakes 
the  body  violently  from  inside,  and  drives  it  away.  The  same 
process  goes  on  inside  the  earth  when  it  becomes  hot  and  the 
air  which  is  in  it  cannot  escape. 

We  may  illustrate  this  by  a  pot  in  which  food  is  cooked.  When 
we  cover  it  with  a  powerful  lid,  after  having  poured  into  the  pot 
water  and  set  fire  under  it,  the  air  drives  away  the  lid  and  throws 
it  to  a  distance,  and  gives  a  violent  sound  at  its  exit.  This  same 
thing  occurs  in  the  earth. 

The  same  thing  happens  also  in  the  bodies  of  animals.  When 
air  moves  sometimes  in  order  to  escape  from  a  certain  place, 
and  finds  contraction  in  the  skin,  it  causes  several  times  at  that 
spot  a  quivering  and  shaking  from  the  inside  towards  the  out¬ 
side,  until  the  place  expands  and  dilates. 

Why  is  there  not  always  earthquake,  but  only  now  and  then  ? 
Because  heat  does  not  always  predominate  in  the  earth  to  cause 
this.  Although  (cold  and  heat)  are  antagonistic  to  each  other, 
they  have  times  of  inactivity  in  their  coming  together,  and  do 
not  always  fight  and  cause  movement.  As  heat  and  cold  do  not 
always  fight  in  the  air  and  shake  it,  but  do  so  only  now  and  then, 
so  also  is  the  case  inside  the  earth.  Indeed  when  heat  predomi¬ 
nates  in  the  air,  and  fights  with  the  cold  which  is  m  it,  a  movement 
is  caused  by  the  antagonistic  power  of  heat  and  cold,  the  former 
upwards  and  sideways,  and  the  latter  downwards  and  sideways. 
Through  this  antagonistic  movement  of  heat  and  cold,  the  air 
is  shaken  between  them  from  place  to  place,  and  being  im¬ 
prisoned  at  the  extremities,  is  driven  back,  and  in  being  driven 
back  causes  not  only  movement  but  violent  agitation. 


DISC.  IV,  CH.  14 


191 


CHAPTER  XIV. 

On  wind. 

After  this  let  us  speak  of  the  nature  of  wind  :  what  it  is 
and  how  it  comes  about.  Some  Indians  have  said  that  it  is  a 
fifth  element,  but  we  refuted  this  opinion  in  our  book  on  Fevers 
and  their  Causes ,  where  we  discussed  the  animal  spirit,  the 
natural  spirit  and  the  rational  soul.  Although  Aristotle  asserted, 
in  his  work  Meteorologica ,  that  wind  emanates  from  the  dry 
vapour  that  rises  from  the  earth,  in  saying  :  “  Dry  vapour  is 
the  origin  of  all  winds,  and  rises  constantly  from  the  earth  ”  1 — 
yet  (we  may  answer)  that  in  this  case  it  would  have  been  necessary 
that  winds  should  be  constant  and  unceasing.  Since  there  are 
sometimes  winds  and  sometimes  not,  while  that  vapour  con¬ 
stantly  rises  from  the  earth,  in  a  great  or  small  quantity,  it  does 
not  seem  likely  that  it  constitutes  the  origin  of  the  winds  or  the 
measure  (of  their  strength). 

Further,  how  can  that  dry  vapour  cause  movement  and  ex¬ 
pand?  Indeed  all  dry  parts  contract  inwardly  and  give  rise  to  191 
inertia,  while  wind  is  an  outward  movement.  How  is  it  then 
possible  that  the  origin  of  its  nature  should  be  from  a  dry  vapour  ? 

If  (you  say)  simply  that  (the  movement  of  the  latter)  is  also  out¬ 
ward,  (we  answer)  that  it  would  have  been  necessary  for  such 
a  movement  to  take  place  through  a  humid  or  hot  vapour,  which 
would  cause  an  expansive  outward  movement ;  and  if  you  say 
that  it  does  take  place  through  a  hot  and  dry  (vapour),  (we  answer 
that)  when  heat  is  mixed  with  dryness,  contraction  is  effected. 
Indeed  when  we  bring  to  the  fire  meat  or  a  skin,  or  any  other 
humid  object,  it  causes  contraction  in  them.  As  to  humidity 
and  heat,  not  only  do  they  not  cause  contraction  in  them,  but 
they  add  further  humidity  to  them  and  expand  them.  How 
therefore  can  expansion  originate  from  a  nature  that  is  hot  and 
dry,  and  give  rise  to  wind  which  moves  from  place  to  place  and 
expands  ?  Because  we  see  that  wind  is  sometimes  at  rest  and 

1  See  Aristotle,  Meteorologica,  Book  II,  ch.  4  :  “  The  dry  vapour  is  the  source 
and  substance  of  all  winds.  .  .  .  The  vapour  takes  place  constantly.”  As  is 
seen  in  this  chapter  our  author  combats  the  idea  of  the  Aristotelian  dry  vapour. 

For  winds  see  also  Aristotle,  Meteorologica,  Book  I,  ch.  13,  etc. 
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sometimes  moving,  since  sometimes  there  is  wind  and  some¬ 
times  not,  its  origin  is  therefore  not  from  a  dry  nature,  but  from 
something  else  ;  and  because  there  are  two  elements  that  are 
active  and  two  others  that  are  passive,  and  the  dry  element  is 
passive,  the  story  (of  the  origin  of  wind)  is  different  (from  that 
given  by  Aristotle). 

Let  us  now  set  forth  our  own  opinion  about  winds,  and  let 
anyone  choose  what  he  wishes  : 

Wind  is  a  sound-giving  movement  of  the  air  from  place  to 
place,  and  is  brought  about  in  different  ways.  The  air  is  shaken 
either  by  hard  bodies  which  cause  it  to  move,  or  by  reason  of 
the  fight  between  heat  and  cold,  humidity  and  dryness. 

The  former  method  may  be  illustrated  in  the  following 
manner  :  when  we  inhale  air  through  the  mouth,  and  exhale  it 
violently,  it  causes  wind  in  its  exit  through  the  lips,  in  such  a 
way  that  when  it  comes  out  with  great  force  it  drives  away  any 
(small)  object  that  is  placed  before  it. 

Since  air  is  sometimes  hot,  sometimes  cold,  sometimes  humid 
and  sometimes  dry,  wind  cannot  emanate  from  a  dry  vapour 
that  rises  from  the  earth.  This  may  be  illustrated  by  the  bellows 
of  goldsmiths,  which  when  they  are  filled  with  air  and  are  pressed 
produce  a  sound-giving  movement,  and  shake  (the  air)  so  that 
the  sound  reaches  far  ;  and  whether  the  air  is  hot  and  dry, 
as  in  summer,  or  cold  and  humid  as  in  winter,  the  air  contracts 
in  the  measure  of  the  violence  of  the  movement,  and  gives  rise 
to  wind  ;  and  it  is  only  when  the  hand  is  lifted  from  the  bellows 
that  the  wind  subsides. 

The  second  method  by  which  wind  arises  may  be  illustrated 
as  follows  :  when,  owing  to  the  conflict 1  which  takes  place 
between  the  elements,  heat  sometimes  predominates  in  the  air 
in  a  certain  place,  and  fights  against  the  cold  which  is  there  ; 
or  when  the  cold  which  is  in  another  place  fights  against  the 
heat  which  is  in  it ;  or  when  its  humidity  fights  against  its 
dryness,  the  air  is  driven  out  violently  between  them,  and  moves 
from  place  to  place.  This  is  known  to  be  so  by  the  fact  that 
when  we  bring  damp  pieces  of  wood  near  fire,  we  perceive  the  air 
escaping  through  their  extremities,  blowing  and  giving  sound. 

1  Read  the  word  with  a  Dalath  instead  of  a  Resh. 
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This  occurs  when  the  heat  of  the  pieces  of  wood  fights  with 
their  cold,  and  their  dryness  with  their  humidity,  and  the  air, 
being  pressed  in  the  hollowness  of  the  pieces  of  wood,  moves 
from  inside  to  outside  and  gives  rise  to  wind. 

It  is  known  also  that  wind  is  caused  in  the  air  by  the  im¬ 
pulsion  of  bodies,  from  the  fact  that  when  we  blow  it  with  a 
fan  or  with  another  object,  we  move  it 1  for  the  purpose  of  cooling 
the  heat  that  is  m  our  bodies.  Such  a  process,  which  takes 
place  at  all  times,  summer  and  winter,  evening  and  morning, 
night  and  day,  shows  that  wind  is  the  movement  of  the  air  from 
place  to  place. 

The  functional  ground  (for  the  existence  of  moving  air,  or 
wind)  is  the  following  :  it  is  very  useful  for  everything,  and  is 
pre-eminently  the  life  of  every  living  creature.  Indeed  if  air 
did  not  move  from  place  to  place,  as  for  instance  from  the  inside 
to  the  outside  -through  which  process  we  exhale  hot  fumes  and 
steamy  vapours,2  and  inhale  pure  and  cool  air  for  the  purify¬ 
ing  and  cooling  of  the  natural  heat— no  flesh  could  have  lived. 
Further,  when  it  passes  over  bodies,  it  soothes  and  expands  them  ; 
and  it  ripens  fruits  when,  through  its  movement,  it  causes  their 
humidity  to  evaporate,  and  thus  strengthens  them. 

Again,  if  (air)  did  not  move,  clouds  would  not  have  watered 
the  earth,  because  it  is  the  wind  that  carries  them  from  east  to 
west  and  from  place  to  place,  collects  them  and  condenses  them 
by  bringing  them  closely  together,  and  also  dispels  them  and  gives 
rise  to  fine  weather.  It  is  also  the  wind  that  by  its  movement 
causes  the  springs  and  rivers  to  flow  ;  and  it  is  the  wind  that 
kindles  fire,  for  if  there  were  no  air  to  move  the  fire,  it  would  be 
extinguished.  It  is  the  wind  also  that  carries  seafarers  to  their 
destination  without  any  trouble  on  their  part.  In  short,  it 
brings  innumerable  benefits  to  all  the  world. 

Because  it  is  not  our  intention  to  make  this  our  book  long, 
but  rather  to  write  it  in  a  compendious  way,  we  will  abstain 
from  quoting  the  opinions  of  the  ancients  about  wind,  either  to 
refute  or  to  confirm  them,  in  spite  of  the  fact  that  we  have 
referred  briefly  to  the  opinions  of  some  people. 

1  Remove  the  Wau.  2  pea(j  /a/^ue' 
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CHAPTER  XV. 

On  the  coming  into  existence  of  the  sea ,  and  on  hou)  it  came  to  be 

above  the  earth  and  under  the  air . 

The  sea  is  an  agglomeration  of  great  quantities  of  water, 
larger  in  volume  than  all  other  agglomerations  of  water  which 
constitutes  one  of  the  four  elements.  It  came  into  existence  m 
the  following  way  :  when  the  first  elements  came  together  and 
gave  birth  to  the  compound  elements,  one  of  the  compositions 
which  they  formed  was  water,  which  is  cold  and  humid.  On 
account  of  its  coldness,  its  position  was  below  the  hot  air,  the 
position  of  which  is  above  that  of  water.  Because  the  parts 
of  heat  are  expanded  and  those  of  cold  are  contracted  ;  and 
because  that  which  is  expanded  is  light  and  rises  upwards, 
while  that  which  is  contracted  is  heavy  and  preponderates  down¬ 
wards  ;  and  because  air  is  hot  and  water  cold,  it  was  necessary 
that  air  should  be  above  and  water  below. 

Further,  its  position  is  above  the  earth  on  account  of  its 
humidity,  and  the  earth,  which  is  dry,  is  below  it  because  that 
which  is  dry  has  contracted  parts,  while  that  which  is  humid 
has  expanded  parts  ;  and  since  that  which  is  contracted  is 
heavy  and  that  which  is  expanded  is  light  ;  and  since  earth  is 
dry  and  water  is  humid,  it  is  right  that  water  should  be  above 
earth,  and  earth  below  it.  Even  the  appearance  and  touch  of  (the 
above  elements)  demonstrate  to  us  the  fact  that  when  water  and 
earth  are  together,  water  rises  up,  earth  sinks  down,  and  air  rises 
above  water.  If  there  were  another  element  possessing  the  same 
relation  towards  earth  as  water  possesses  towards  it,  and  as  air 
possesses  towards  water,  one  might  have  supposed  earth  to  be 
placed  above  it,  and  in  such  a  supposition  even  fire  might  have 
193  been  below  another  element.  This  explains  why,  when  the 
elements  separated  from  one  another  m  the  way  we  stated  above, 
and  affinitives  mixed  with  affimtives,  water  was  above  earth,  in 
the  places  occupied  by  the  seas. 
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CHAPTER  XVI. 

On  the  reason  why ,  in  accordance  with  the  natural  law  of  water , 
the  sea  did  not  cover  all  the  earth ,  but  only  parts  of  it. 

We  affirm  that  in  the  first  union  of  the  elements  with  one 
another,  some  water  remained  in  the  hollows  of  the  earth,  and 
joining  with  the  soil  of  the  earth,  on  account  of  the  affinity  of 
coldness  which  the  two  of  them  possess,  remained  in  it ;  and 
because  the  earth  is  not  smooth  and  even,  but  possesses  some 
places  which  are  high  and  others  which  are  low,  for  the  reason 
which  we  discussed  above,1  water  collected  in  certain  places. 
As  when  water  irrigates  the  earth,  after  the  latter  has  taken  from 
the  former  the  part  which  it  needs  and  which  joins  with  it  accord¬ 
ing  to  the  measure  of  its  need,  the  part  that  remains  collects  in 
one  place  and  rises  above  the  earth,  and  the  places  upon  which 
there  is  no  water  remain  dry,  so  it  happened  then,  when  the 
watery  element  mixed  with  the  earthy  element. 


CHAPTER  XVII. 

On  the  reason  why  the  water  of  the  sea  became  saline ,2 

The  water  of  the  sea  has  been  heated  by  the  sun  from  the 
beginning  of  the  world  up  till  now,  and  in  this  way  the  heat  of 
the  sun  acts  upon  it  and  draws  from  it,  through  the  air,  the  thin, 
volatile  and  expanded  part  which  it  contains  and  which  is  affin¬ 
itive  to  itself.  The  water  that  remains  consists  of  the  thick 
parts  which  collect  together  and  bear  in  themselves  the  result 
of  the  scorching  of  heat  which  changed  them  to  saltness.  They 
further  receive  from  the  nature  of  the  upper  surface  of  the  earth 
a  certain  dryness  and  thickness.  It  is  known  that  this  happened 
to  the  sea  from  the  scorching  of  the  sun  and  from  heat,  by  the 

1  See  ch.  VII  ,  on  Mountains. 

2  On  this  subject  c/.  Aristotle,  Meteorologicay  Book  II,  ch.  3,  where  the  ex¬ 
planation  is  somewhat  different.  Ibn  Rabban,  in  his  Firdausu  l-Hikmat  (p.  506) 
treats  also  of  the  subject,  in  terms  similar  to  those  of  our  author.  * 
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fact  that  when  we  throw  water  on  ashes  which  have  been  con¬ 
sumed  by  fire,  and  then  collect  the  water,  it  is  saline  because  of 
the  scorching  which  it  has  received  from  the  fire. 

Further,  water  found  in  a  southern  country  is  generally 
brackish,  on  account  of  the  nearness  of  the  sun.  This  happens 
because  the  sun  sucks  from  it  the  expanded  and  thin  part.  As 
to  the  water  of  northern  countries,  it  contains  the  above  part, 
and  so  it  is  sweet,  clear  1  and  thin. 

The  ancients  had  innumerable  opinions  about  the  sea,  some 
saying  one  thing  and  some  another.  As  to  us,  we  have  found  it 
convenient  to  set  forth  our  own  opinion  about  it  in  short  terms. 
Let  every  reader  choose  what  he  wishes. 


CHAPTER  XVIII. 

On  the  reason  why  there  are  in  the  earth  hot  springs ,  the  water 

of  which  is  sulphuric  and  hot. 

We  affirm  that  the  springs  which  jet  forth  from  the  earth 
take  their  nature  from  that  of  the  earth  in  which  they  are. 
Different  parts  of  the  earth  have  different  tastes  in  them.  If  its 
taste  is  saline,  the  water  will  be  saline  ;  if  astringent,  it  will  be 
astringent ;  if  bituminous,  it  will  be  bituminous  ;  if  sulphuric, 
it  will  be  sulphuric,  et  cetera.  The  emanation  of  (these  different 
parts  of  the  earth)  from  the  elements  we  have  discussed  above.2 

We  will  discuss  now  the  reason  why  sulphuric  springs  are 
hot,  while  astringent  ones  are  cold  ;  and  why  of  the  remaining 
kinds  of  springs,  some  are  hot  and  some  are  cold.  Sulphuric 
springs  are  hot  because  the  nature  of  sulphur  is  hot ;  and  when 
their  (water)  moves  inside  the  earth,  in  order  to  escape,  it  moves 
with  it  the  fieriness  which  is  in  (that  part  of  the  earth),  and  thus 
194  becomes  hot,  being  pressed  in  the  narrow  and  exiguous  fissures 
of  the  earth.  So  far  as  astringent  water  is  concerned,  because 
it  is  astringent  it  is  cold,  and  it  is  cold  because  when  it  moves  in 

1  Read  rakkijze* 

2  See  ch.  V  of  the  present  discourse,  on  the  Metallic  Species. 
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the  fissures  of  the  earth  to  come  upwards,  there  is  nothing  in 
that  part  of  the  earth  to  heat  it.  Bituminous  springs  are  also  hot, 
but  not  like  sulphuric  ones.  Bitumen  melts,  while  sulphur  burns, 
because  the  nature  of  sulphur  is  thinner,  lighter  and  hotter  than 
that  of  bitumen,  and  consequently  more  inflammable.  This  is 
illustrated  by  the  fact  that  when  we  bring  sulphur  near  a  small 
piece  of  burning  charcoal,  it  catches  fire  and  flares  up,  while 
bitumen  does  not  act  in  this  way,  on  account  of  the  thickness  of 
its  nature,  but  only  melts.  It  does,  however,  burn  when  it  finds 
an  inflammable  matter,  such  as  wood,  et  cetera .  Saline  water  is 
not  hot,  because  the  earth  does  not  contain  (in  that  place)  a 
heating  power  to  heat  it. 

Let  us  here  put  an  end  to  this  discourse. 


Here  ends  the  fourth  discourse. 


AGAIN  THE  FIFTH  DISCOURSE. 


CHAPTER  I. 


IV e  will  discuss  first  the  formation  of  clouds  and  rain. 


CLOUDS  are  formed  in  the  following  way :  when  the  sun 
moves  to  the  lower  countries  of  the  south,  and  the  air  is 
deprived  of  its  heat,  cold  predominates  in  the  air  and  drives 
away  the  heat  which  is  in  it ;  this  heat  then  goes  down  to  the  earth 
where  it  remains.  In  remaining  in  the  earth,  it  heats  the  water 
which  is  inside  it.  In  this  way  the  season  called  winter  sets  in. 
This  is  known  to  be  so  from  the  fact  that  at  this  season  the  water 
of  springs  and  wells  is  warm,  and  the  air  which  is  above  is  cold, 
while  in  the  summer  the  water  1  of  the  earth  is  cold  and  the  air 
is  hot. 

The  heat  which  in  the  winter  is  inside  the  earth  heats  the 
water  which  is  in  it,  and  this  water  rises  upwards  in  the  form  of 
vapours,  and  mounts  up  in  the  air,  in  the  same  way  as  the  water 
which  is  in  a  pot,  when  heated  by  fire,  leaves  it  and  rises  upwards 
in  the  air.  When,  however,  the  vapour  becomes  cold  it  ceases 
to  rise.  When  the  vapour  rises  upwards  to  the  surface  of  the 
earth  and  above  it,  the  heat  which  caused  it  to  evaporate  flees  as 
it  reaches  the  coldness  of  the  upper  air,  and  leaves  it.  The  (cold) 
air  then  receives  these  vapours  through  the  affinity  of  cold  with 
humidity,  and  condenses  the  parts  which  heat  had  expanded  ; 
and  after  they  have  condensed  and  become  cold,  they  2  col¬ 
lect  together.  The  part  of  them  which  is  thicker  and  which 
possesses  a  more  earthy 3  quality,  condenses  first  in  the  upper  air, 
contracts  in  accordance  with  its  nature,  and  gives  rise  to  clouds. 
Then  that  thick  part  imprisons  through  its  contraction  the  re¬ 
maining  parts  of  the  vapours,  which  are  thinner,  more  expanded 
and  lighter  than  itself,  and  from  them  ram  emanates. 

1  Remove  the  Baith. 

2  Place  the  first  Wau  before  the  preceding  verb. 


3  /.e.,  solid. 


DISC.  V,  CH.  1 


199 


To  explain  the  above  process  in  greater  detail  :  the  coldness 
of  the  air  contracts  the  outer  parts  of  the  vapours,  since  it  is 
with  these  parts  that  it  first  comes  into  contact.  After  these 
parts  have  been  contracted  and  have  thickened,  they  imprison 
within  themselves  the  remaining  parts,  like  a  sponge  which  has 
become  swollen  and  thick  through  its  thick,  watery  parts  which 
are  more  closely  akin  to  earthiness,  and  these  (thick)  parts  im¬ 
prison  the  thin  parts  of  wateriness,  although  both  these  parts 
emanate  from  water.  It  is  in  this  manner  that  clouds  and  rain 
are  formed  from  the  vapours  which  rise  from  the  earth,  rain 
from  the  thin  parts  of  the  vapours,  and  clouds  from  their  thick 
parts  which  imprison  water.1  195 

When  cold  increases  and  compresses  the  outer  parts,  and 
these  in  their  turn  compress  the  inner  parts,  and  the  outer 
parts  are  compressed  also  by  the  inner  parts,  these  inner  parts, 
being  compressed  by  the  coldness  of  the  air,  and  having  no  room 
to  penetrate  inside  any  further,  preponderate  downwards,  and 
their  natural  weight  rends  the  clouds  and  they  come  down  on 
the  earth  in  a  kind  of  downpour,  which  m  quantity  is  larger 
than  some  great  rivers.  When  that  downpour  meets  with  the 
air,  the  latter  breaks  it  up  into  parts,  and  these  parts  in  their 
turn  break  up  into  other  parts,  until  small  drops  are  formed 
which  come  down  on  the  earth.  This  is  rain. 

(The  downpour)  is  broken  up  in  some  such  way  as  the  follow¬ 
ing  :  air  is  light  and  hot,  and  rises  upwards,  while  water  is  cold, 
humid  and  heavy,  and  sinks  downwards.  When,  therefore,  the 
water  which  has  come  down  from  the  clouds  joins  with  the  air, 
and  tries,  m  accordance  with  its  nature,  to  incline  downwards 
and  thus  to  drive  the  air  with  it,  the  air  resists  coming  down 
with  it,  because  its  own  nature  tends  to  rise  and  to  leap  upwards, 
on  account  of  its  expansion  and  thinness.  When,  therefore, 
the  an  meets  with  the  water,  it  eats  into  the  body  of  the  water, 
which  is  thicker  than  itself,  m  order  to  rise  upwards,  and  m  this 

way  it  breaks  up  the  parts  of  the  water  on  all  sides,  until  it  forms 
it  into  small  drops. 

Aristotle  said,  m  his  work  Meteor  ologica,  that  clouds,  ram, 
snow,  winds  and  all  other  accidents  that  happen  m  the  air  are 

The  text  of  all  the  above  sentence  is  corrupt. 
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formed  of  two  vapours  that  rise  from  the  earth.1  He  did  not, 
however,  explain  distinctly  their  respective  formation.  Indeed 
in  the  summer  there  is  no  rain,  except  accidentally  and  occasion¬ 
ally,  as  the  inside  of  the  earth  is  cold  and  the  water  also  is  cold, 
in  consequence  of  which  coldness  its  parts  are  contracted  towards 
one  another,  and  do  not  give  rise  to  vapours. 

It  is  in  the  above  way  also  that  rain  is  formed  both  from  the 
sea  and  from  places  where  a  great  quantity  of  water  is  collected. 
From  (these  expanses  of  water)  rise  vapours  which  condense  in 
the  way  we  have  explained.  Indeed  the  inhabitants  of  sea-shores 
notice  clouds  rising  from  the  direction  of  the  sea,  which  pour 
heavy  ram  on  them. 

Why,  while  vapours  continually  rise  up  into  the  air,  do  they 
not  always  condense  and  give  rise  to  clouds  and  ram  ? 

We  affirm  that  the  vapours  which  rise  from  the  earth  are 
expanded,  but  when  they  reach  the  upper  layers  they  collect 
together.  Such  collecting  together,  however,  does  not  take 
place  immediately  and  every  day,  but  once  in  many  days.  When 
this  collecting  takes  place,  and  the  vapours  condense  and  give 
rise  to  clouds  and  to  rain  which  comes  down  on  the  earth,  the 
air  becomes  empty  of  them  until  many  days  have  passed  and  new 
vapours  have  collected,  to  give  rise  again  to  clouds  and  rain. 

How  is  it  that  this  process  does  not  happen  regularly  on 
specified  days  ? 

The  reason  is  that  the  vapours  do  not  always  collect  and  rise 
in  the  air  in  a  defined  quantity,  but  their  quantity  is  sometimes 
large  and  sometimes  small,  and  just  as  their  increase  or  decrease 
is  not  well  defined,  so  their  collecting  together  is  not  well  defined. 
As  it  happens  that  water  in  a  pot  sometimes  gives  rise  to  a  small 
quantity  of  vapours,  and  some  other  times  to  a  large  quantity  ; 
and  that  when  the  vapours  that  rise  are  few,  the  drops  take  a  long 
time  to  come  down  from  its  mouth,  but  when  the  vapours  are 
numerous  and  thick,  the  drops  come  down  thickly — so  also  it 
happens  with  the  vapours  that  rise  from  the  earth  into  the  air.  If 
they  are  very  thick  and  numerous,  they  collect  together  in  large 
quantity  and  continuously,  while  the  contrary  takes  place  if  they 
are  small. 

1  See  Aristotle,  Meteorologica ,  Book  II,  ch.  4,  Book  I,  ch.  10,  et  passim. 
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On  the  reason  why  clouds  are  sometimes  white,  sometimes  black  196 

and  sometimes  red. 

We  affirm  that  clouds  are  white  when  they  are  empty  of 
water,  which  has  not  yet  collected  m  them  on  account  of  their 
expanded  nature.  Because  of  this,  the  light  of  the  sun  pene¬ 
trates  through  them,  and  they  appear  to  us  white,  like  its  light. 
When,  however,  the  parts  of  the  clouds  contract  together,  and 
wateriness  collects  m  them,  the  light  of  the  sun  is  impeded  from 
penetrating  through  them  from  one  side  to  another.  This 
happens  on  account  of  the  quantitative  thickness  which  is  inside 
them,  and  which  renders  them  very  contracted,  and  collects 
their  parts  towards  one  another,  in  such  a  way  that  the  light  of 
the  sun  does  not  penetrate  through  them,  and  so  they  appear 
black. 

Let  us  take  an  illustration  from  a  sponge.  When  it  is  full 
of  water,  we  see  it  inclining  towards  blackness.  Not  only  a 
sponge,  but  other  similar  objects,  when  damp,  incline  to  blackness, 
and  when  dry,  to  whiteness.  In  the  same  way  the  sun  pene¬ 
trates  but  little  through  all  contracted  objects,  and  their  colour  is 
black.  When,  however,  they  are  expanded,  it  penetrates  through 
them  and  they  become  white. 

Clouds  become  red  when  the  sun  is  either  rising  or  setting, 
but  when  it  is  in  the  middle  they  are  never  red.  This  arises 
from  the  reflection  ( avd/tXacris )  of  the  sun.  Indeed  when  it 
rises  it  comes  into  contact  with  them  in  a  directly  opposite  way, 
and  so  also  it  does  when  it  sets  ;  and  the  sun  which  is  red  causes 
a  reflection,  and  is  seen  to  give  them  its  own  colour.  When, 
however,  the  sun  is  in  the  middle,  it  is  not  directly  opposite  them, 
but  is  above  them,  and  so  does  not  give  rise  to  reflection  towards 
us,  and  therefore  they  are  not  seen  to  be  red.  This  is  illustrated 
by  a  red  glass  which  we  place  in  a  window.  When  the  sun  rises, 
it  comes  into  contact  with  it  from  the  east  m  a  directly  opposite 
way,  and  penetrates  through  it,  and  its  ray  reaches  the  wall  of 
the  house,  where  it  forms  the  reflection  of  the  colour  of  the  glass 
on  the  wall.  This  does  not  happen  at  any  other  time  but  at 
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the  rising  of  the  sun.  It  is  in  this  same  way  that  the  sun  shines 
on  the  clouds.  It  comes  into  contact  with  the  air  and  imparts 
colour  to  it ;  and  the  air  then  takes  this  colour  to  the  clouds, 
and  they  become  red. 

Why  does  the  above  process  not  take  place  every  time  the  sun 
rises  or  sets  1  and  there  are  clouds  opposite  it  ? 

We  affirm  that  this  happens  every  time  there  is  a  watery 
moisture  in  the  air.  These  red  clouds  do  not  occur  in  all  the 
sky  thickly,  but  only  in  a  scattered  way. 

Why  does  the  humidity  of  the  air  give  rise  to  red  clouds  ? 

The  sun  is  by  its  nature  hot  and  dry,  and  the  air  of  the  winter 
time  is  cold  and  humid.  When  the  dryness  of  the  sun  comes 
into  contact  with  the  humidity  of  the  air,  and  the  heat  of  the  former 
with  the  cold  of  the  latter,  if  that  humidity  (which  is  in  the  air) 
is  smoothly  and  evenly  spread  out,  it  receives  the  colour  of  the 
sun,  which  causes  a  reflection  on  the  body  of  the  clouds,  when 
coming  into  opposite  contact  with  them. 

Further,  if  humidity  and  coldness  have  predominated  m  the 
air  (thus  destroying  its  even  balance),  when  the  sun  comes  into 
contact  with  it  and  fights  with  it,  as  a  result  of  this  fight  the  air 
does  not  receive  anything  from  the  sun  ;  for  it  is  its  even  balance 
that  causes  reflection  on  the  clouds. 

This  may  be  illustrated  by  the  fact  that  when  we  pour  water 
into  a  white  glass  goblet,  and  place  it  opposite  the  sun,  the  ray 
of  the  latter  penetrates  through  it  ;  2  and  if  we  place  an  object 
on  the  side  towards  which  the  ray  penetrates,  we  see  that  that 
197  spot  upon  which  the  ray  shines  acquires  a  red  colour.  Further, 
if  we  put,  on  that  spot  where  the  ray  shines,  a  piece  of  cotton 
and  some  black  scrapings  from  a  pot,  and  leave  it  there  for  a 
short  time,  the  cotton  catches  fire.  This  happens  because  the 
sun  comes  into  contact  with  the  humidity  and  coldness  of  the 
water,  and  the  latter,  on  account  of  the  smooth  and  even  dis¬ 
tribution  of  its  humidity,  causes,  by  means  of  the  ray  of  the  sun, 
a  reflection  on  the  body  on  which  that  ray  of  the  sun  shines, 
and  this  body  receives  the  redness  of  the  sun.  Because  of  the 
fight  which  takes  place  through  the  fieriness  of  the  sun  and  the 
humidity  and  coldness  of  the  water,  the  heat  shines,  through  the 

1  Add  au  before  the  verb.  2  Read  beghawah. 
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rays,  on  the  piece  of  cotton,  and  sets  fire  to  it.  It  is  known  that 
this  takes  place  on  account  of  wateriness,  from  the  fact  that  if 
we  do  not  put  water  in  the  goblet,  colour  will  not  appear  nor  will 
fire  break  out. 


CHAPTER  III. 

On  snow  and  hail.1 

Snow  and  hail  occur  when  there  is  severe  cold  accompanied 
by  dryness,  in  the  upper  region,  which  contracts  the  parts  of 
humidity  inwardly,  and  thickens  them.  The  formation  of  snow 
is  different  from  that  of  hail.  When  wind  blows  with  cold  and 
dryness,  it  penetrates  humidity  and  expands  it,  and  thus  snow 
is  formed  m  the  same  way  as,  when  wind  mixes  with  humidity 
through  the  movement  of  water,  the  water  2  undergoes  a  change, 
and  scum  is  formed. 

As  to  hail,  it  occurs  when  there  is  no  wind  in  the  contraction 
of  cold  and  dryness  to  expand  the  parts  of  humidity.  These 
parts  thus  come  closer  together,  harden  and  come  down  through 
the  air  like  stones.  They  are  generally  round,  like  spheres. 
They  come  down  in  the  air  in  this  round  shape  on  account  of 
the  weight  which  they  possess.  When  the  air  comes  into  contact 
with  them  from  all  sides,  it  makes  them  even,  in  accordance 
with  its  nature,  as  air  is  even  in  all  its  parts.  It  does  this  through 
the  affinity  which  its  own  humidity  has  with  that  hail. 

So  far  as  snow  is  concerned,  because  of  the  expansion  that 
it  possesses,  it  does  not  fall  in  a  round  shape,  but  is  elongated 
during  its  passage  through  the  air.  The  air  penetrates  through 
its  parts,  while  it  does  not  penetrate  through  hail.  This  is 
the  reason  why  the  latter  is  rounder  on  all  sides. 

That  snow  and  hail  occur  from  the  severe  cold  found  m  the 
upper  region,  our  lower  region  testifies.  Indeed  when  we  have 
with  us  a  severe  and  dry  cold  on  the  surface  of  the  earth,  ice  is 
formed. 

Further,  hail  takes  place  either  at  the  end  or  at  the  beginning 
of  winter.  In  the  vernal  season  the  sun  begins  to  rise  towards  a 

1  Cf.  Aristotle,  Meteor ologica,  Book  I,  ch.  11-12.  2  Read  mayya. 
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northern  region,  and  when  its  heat  begins  1  to  reach  the  cold  found 
in  the  air,  that  cold  contracts  itself  inwardly,  and  thus  imparts 
extra  coldness  to  the  air.  Then  the  parts  of  humidity  collect 
together  and  condense,  because  of  their  cold,  and  give  rise  to 
hail.  Hail  also  occurs  in  the  autumn,  when  the  sun  begins  to 
move  away,  and  the  air  becomes  cold.  At  this  time  a  fight 
takes  place  between  cold  and  heat,  and  in  this  fight  humidity 
becomes  condensed  through  the  cold  which  is  contained  (in 
the  air),  and  hail  occurs. 

Dew  occurs  generally  either  in  the  summer  or  in  the  winter, 
m  the  following  way  :  a  humidity  that  is  thm,  expanded  and  small 
in  quantity,  rises  in  the  form  of  vapours  from  the  earth  towards 
the  air  which  is  nearer  to  the  earth  ;  and  because  it  is  small  in 
quantity  and  thm,  it  does  not  rise  much  upwards  ;  and  when 
198  the  cold  air  of  the  night  comes  into  contact  with  it,  it  contracts  it 
to  some  extent,  and  after  it  has  been  contracted  2  it  preponderates 
and  comes  down  on  the  earth  ;  but  because  it  is  endowed  only 
with  a  weak  contraction  and  a  weak  coldness,  it  does  not  form 
itself  into  drops  which  can  be  seen,  as  ram  does,  nor  does  it 
give  rise  to  the  contracted  formation  of  clouds,  but  only  to  some¬ 
thing  that  can  hardly  be  noticed  by  the  senses.  This  falls  down 
on  the  earth  and  moistens  it  a  little,  but  does  not  irrigate  it  like 
rain. 


CHAPTER  IV. 

On  thunder  and  lightning .3 

Thunder  occurs  when  the  humidity  which  is  imprisoned  in 
a  cloud  collects,  joins  with  wind,  and  is  pressed  by  other  clouds. 
When  clouds  press  against  each  other  on  account  of  the  wind 
which  drives  them  from  one  side,  they  become  closely  compressed ; 
when  they  become  closely  compressed,  they  are  squeezed  ;  and 

1  Read  damsharya.  2  Read  ethraspath. 

3  On  thunder  and  lightning  see  Aristotle,  Meteorologica,  Book  II,  ch.  9, 
where  the  explanation  is  not  always  similar. 
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when  they  are  squeezed,  the  air  leaps  to  escape  from  them,  in 
accordance  with  its  light  nature.  In  doing  so  it  demolishes  and 
rends  them,  and  it  is  this  rending  that  gives  sound,  in  a  way 
similar  to  that  of  a  skin  in  which  there  is  water  and  air,  and  which 
when  closely  compressed  by  a  hard  object,  bursts  and  gives 
sound,  because  of  the  air  which  was  in  it  and  which  escapes 
violently.  It  is  in  this  way  that  we  often  hear  the  sound  of  thunder 
like  something  that  is  rent  or  bursting  or  being  demolished. 

The  sound  of  thunder  occurs  when  (two)  clouds,  one  of  which 
is  fast  in  its  course  and  the  other  slow — on  account  of  the  heavi¬ 
ness  of  one  and  the  lightness  of  the  other — come  into  contact 
with  each  other.  When  an  impact  takes  place  between  them, 
and  they  impinge  upon  one  other,  they  give  rise  to  sound,  in 
the  same  way  as  when  two  bodies  meet  with  each  other  and  im¬ 
pinge  upon  each  other.  When  one  of  these  bodies  is  swifter  m 
its  course  than  the  other,  and  comes  into  direct  contact  with 
it,  it  gives  rise  to  a  sound  like  thunder.  Indeed  the  sound  of 
thunder  resembles  that  brought  to  us  by  hand-mills  when  they 
are  grinding. 

As  to  lightning,  it  also  takes  place  when  the  air  is  compressed, 
in  its  exit  from  the  clouds,  by  the  impact  which  takes  place 
between  them  when  moving  at  a  great  velocity.  The  air  is 
then  heated,  is  kindled,  catches  fire  and  gives  light.  Its  nature 
itself  is  amenable  to  this,  because  it  is  hot.  Bodies  which  are 
with  us  do  this  also  when  coming  into  contact  with  one  another. 
When,  for  instance,  flint  comes  into  contact  with  iron,  fire  leaps 
out  between  them,  through  their  movement.  They  first  give 
sound,  and  then  fire  comes  from  them,  resembling  lightning 
which  illuminates  all  the  earth.  This  occurs  even  in  damp  bodies. 
When,  for  instance,  a  man  strikes  a  hard  blow  on  the  cheek  of  his 
companion,  it  gives  rise  to  a  sound,  and  the  one  who  is  struck 
sees  something  like  lightning  coming  out.  Indeed  this  is  no 
strange  thing  in  the  movement  of  dry  and  humid  bodies,  when 
they  come  into  contact  with  one  another. 
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CHAPTER  V. 

On  the  reason  why  lightning  is  seen  with  the  eye  before  the  ear 

hears  the  sound  of  thunder. 

The  sound  of  thunder  reaches  the  ears  through  the  movement 
of  air,  while  the  light  of  lightning  reaches  the  eyes  through 
the  movement  of  fire  ;  and  because  fire  is  swifter  than  air,  its 
movement  is  also  swifter  than  that  of  air.  This  is  the  reason 
why,  while  both  (thunder  and  lightning)  are  in  action,  the  light¬ 
ning  comes  first  and  reaches  us  before  the  thunder.  It  is  well 
known  that  what  the  eye  receives  comes  to  it  first,  and  what 
the  ear  receives  comes  to  it  afterwards,  from  the  fact  that  when 
we  see  from  far  a  tree  1  being  chopped,  the  eye  receives  (the 
impression  of)  the  movement,  when  looking  at  it,  before  the  ear 
receives  the  sound. 

The  functional  ground  for  the  existence  of  the  above  2  is 
the  following  :  clouds  are  formed  so  that  they  may  contain 
water  within  themselves,  and  spread  out  from  place  to  place, 
and  thus  give  rise  little  by  little  to  streams  of  water  which  come 
down  broken  up  (into  parts)  on  the  earth,  which  they  irrigate. 

199  If  they  came  down  too  swiftly  on  the  surface  of  the  earth,  its 
inhabitants  would  not  derive  any  benefit  from  them,  and  the 
earth  would  be  less  inhabited.  Indeed  when  rain  comes  down 
slowly,  the  earth  receives  it  better  and  it  sinks  into  it  thoroughly. 
Further  (if  there  were  no  moving  clouds)  only  those  places 
from  which  many  vapours  rose  up  would  have  had  rain,  and  it 
would  not  have  fallen  on  other  countries  which  were  lacking 
in  vapours.  It  is,  therefore,  with  great  wisdom  that  our  God 
willed  that  clouds  should  be  formed,  so  that  water  might  be 
imprisoned  in  them  and  come  down  gradually.  Indeed  anything 
that  is  done  gradually  has  a  good  ending,  and  anything  that  is 
done  hurriedly  and  quickly  gives  rise  to  confusion  and  disorder. 
God  made  clouds  also  in  an  upper  region  and  not  in  the  vicinity 
of  the  earth,  in  order  that  when  they  shed  their  water  it  might 
become  scattered,  on  account  of  the  distance  which  it  has  to 
travel,  and  thus  give  rise  to  drops  which  evenly  irrigate  the 

1  Read  liana.  2  /.e.,  clouds,  rain,  hail,  snow. 
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soil  on  which  they  come  down.  Indeed  if  the  clouds  were  in 
the  vicinity  of  the  earth,  when  they  shed  their  water  this  water 
would  not  be  scattered  in  the  air,  but  would  collect  in  one  place, 
and  would  flood  the  towns  and  houses  on  which  it  fell.  Part 
of  the  earth  they  would  deluge,  and  part  of  it  they  would  not 
irrigate  at  all,  and  men  would  perish  1  by  drowning  (in  the 

plains),  while  the  mountains  and  high  places  would  not  receive 
any  water. 

Further,  God  caused  ram  to  come  down  from  above  primarily 
to  save  man  from  the  labour  of  irrigation.  Even  as  He  Himself 
is  Lord,  so  He  honoured  man  in  this  and  made  him  a  lord,  in 
the  same  way  as  He  relieved  him  m  other  ways,  as  for  instance 
m  making  the  animals  work  for  him,  serve  as  his  mounture,  and 
supply  all  his  innumerable  needs,  such  as  his  different  garments 
and  the  varieties  of  his  food,  et  cetera.  Indeed  if  man  had  wished 
to  irrigate  all  the  plains  and  flat  pasture  lands,  he  would  have 
experienced  great  labour.  Further,  he  would  not  have  been 
able  to  irrigate  all  the  land,  but  only  that  which  was  level,  and 
he  would  never  have  been  able  to  irrigate  the  mountains  and 
hills.  He  should  remember  the  grace  of  God  who  took  away 
from  him  the  hardship  of  universal  irrigation,  by  granting  him 
the  favour  of  having  to  irrigate  his  lands  only  a  little,  and  thus 
saving  him  from  experiencing  great  labour. 

He  saved  him  also  from  severe  conflicts,  buffetings  and 
murders  which  occur  about  water,  as  we  often  see  happening. 
For  this  He  ordered  that  the  irrigation  of  rain  should  profit 
equally  the  rich  and  the  poor,  the  strong  and  the  weak,  and 
that  in  this  matter  no  man  should  be  able  to  inflict  or  suffer 
injustice. 

Further,  because  rain-water  is  very  sweet,  and  contains  no 
foreign  and  harmful  properties,  like  that  which  flows  on  the 
earth  and  takes  from  it  its  properties,  the  fruits  that  grow  through 
rain-water,  which  is  pure,  are  more  useful  for  food  than  those 
that  are  (artificially)  irrigated.  This  is  known  to  be  so  from 
the  fact  that  all  fruits  and  other  kinds  of  food  which  are  watered 
by  rain  have  a  better  taste,  a  better  smell,  and  are  more  digestible. 

Snow  also  is  very  useful.  When  it  falls  down  on  the  soil, 

1  Read  gmurya. 
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it  kills  harmful  insects  which  destroy  crops  and  trees,  and  streng¬ 
thens  the  outer  surface  of  the  earth,  so  that  the  plants  and  roots 
may  be  invigorated.  Further,  it  remains  in  the  mountain  tops, 
so  that  in  summer,  when  the  sun  rises  towards  the  northern 
regions,  it  may  melt  and  increase  the  water  of  the  rivers  which 
200  irrigate  the  countries  which  are  deprived  of  ram. 

God  made  also  hail  for  chastisement,  in  such  a  way  that 
when  rain  comes  and  the  fruits  benefit,1  and  in  spite  of  that 
we  do  not  desist  from  our  evil  ways,  He  sends  hail  and  through 
it  chastises  us  so  that  we  may  be  punished  and  desist  from  our 
evil  ways  and  do  good  works.  A  two-fold  benefit  accrues  to 
us  from  hail  :  on  the  one  hand  it  acts  as  a  chastisement,  by  the 
destruction  of  our  crops,  and  on  the  other  hand  it  causes  us  to 
turn  back  to  God  and  to  desist  from  our  evil  ways. 


CHAPTER  VI. 

On  the  reason  why  a  rainbow  is  formed,  and  why  different  colours 
are  formed  in  it  :  green,  date-red,  and  yellow  ;  while  the 
white  and  black  colours,  which  are  the  principal  colours,  are 
not  found  in  it. 

(The  rainbow)  appears  to  us  in  the  shape  of  a  bow  because 
the  heaven,  in  the  place  that  is  opposite  the  rainbow,  appears 
to  us  arched.  Indeed  the  heaven  appears  to  us  like  a  vault, 
and  we  imagine  to  ourselves  the  colours  of  the  rainbow  in  ac¬ 
cordance  with  this  vaulted  shape.  Because  the  side  of  the  sun 
that  is  in  our  direction  comes  into  contact  with  the  colours  ; 
because  the  sun  is  seen  by  us  in  the  shape  of  a  sphere,  and  a 
sphere  has  a  vaulted  shape  on  any  one  of  its  sides  ;  and  because 
it  is  the  sun  that  is  the  cause  of  the  rainbow — we  see  its  colours 
in  the  shape  of  a  bow. 

The  explanation  of  the  different  colours  in  2  the  rainbow 
is  the  following  :  after  rain  has  come  down  and  has  ceased, 
and  a  clear  sky  has  begun,  a  certain  thick,  in  addition  to  a  thin, 

1  Read  yathrin.  2  Read  d~hi. 
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even  and  smooth  humidity,  remains  in  the  air.  When  the  sun 
shines  on  the  clear  and  smooth  part  of  that  humidity,  it  causes 
a  reflection  on  its  thick  part,  and  creates  in  it  to  our  vision  the 
different  colours  found  in  the  rainbow.1  Indeed  when  the  sun 
shines  on  a  polished  and  smooth  utensil  of  brass  or  gold,  its 
smoothness  and  brightness  cause  a  reflection  on  the  bodies  which 
are  near  to  it,  and  they  are  seen  to  be  of  different  colours  ;  but 
when  the  sun  shines  on  an  object  that  is  not  bright  and  smooth, 
it  does  not  cause  this  effect.  In  the  air  also,  when  some  of  its 
parts  are  clear  and  smooth  and  the  sun  shines  on  them,  it  causes 
a  reflection  on  its  other  parts. 

The  sun  never  causes  a  rainbow  in  the  middle  of  the  heaven, 
because  it  is  not  then  in  opposition  :  for  reflection  takes  place 
in  an  opposite  direction. 

When  the  eye,  which  is  humid,  bright  and  clear,  looks  straight 
at  the  sun  for  a  short  time,  and  then  turns  its  vision  and  looks 
at  the  earth,  it  sees  the  image  of  the  sun  before  it ;  but  when  its 
brightness  is  impaired,  it  cannot  do  this.  The  same  thing 
happens  with  regard  to  the  rainbow,  when  the  air  is  humid, 
smooth  and  clear. 

A  rainbow  is  not  formed  every  time  there  is  rain  and  the 
air  receives  humidity,  but  only  now  and  then,  because  it  is  only 
now  and  then  that  the  humidity  that  remains  in  the  air  is  smooth, 
clear  and  thin,  and  opposite  it  is  a  thick  and  contracted  humidity, 
while  the  sun  is  in  a  place  that  is  fit  for  reflection,  in  opposition 
to  the  humidity,  and  the  parts  of  the  latter  in  which  colours 
are  seen  are  of  the  right  kind.  In  the  same  way  as  a  mirror 
does  not  always  cause  reflection,  so  also  is  the  case  with  water. 

If  the  former  is  not  clear,  pure  and  opposite,  though  the  air  is 
bright  and  not  misty,  or  if  it  is  dark,  in  spite  of  the  fact  that 
the  eye  is  bright,  it  does  not  cause  a  reflection.  The  same 
thing  applies  to  the  humidity  found  in  the  air. 

Why  are  three  colours  seen  in  the  rainbow  :  date-red,  green  201 
and  yellow  ?  We  affirm  that  the  sun  is  hot  and  fiery,  and  that 
when  its  fieriness  comes  into  contact  in  an  opposite  direction 
with  a  matter  which  is  contrary  to  it,  namely  the  smooth  and 

1  That  the  rainbow  is  caused  by  reflection  see  Aristotle,  Meteor ologica , 
Book  III,  ch.  4. 
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watery  coldness  of  the  air,  it  fights  it,  and  in  the  first  instance 
imparts  to  it  its  red  colour,  and  by  means  of  this  colour  establishes 
a  slight  union  with  it,  in  the  same  way  as  fire  does  with  wood 
and  other  objects.  When  fieriness  is  not  united  with  the  matter 
of  a  living  body,  but  is  only  in  opposition  to  it,  the  air  inter¬ 
venes  1  between  the  fire  and  this  body,  and  reddens  it,  and  just 
as  the  skin  of  those  who  stand  in  the  sun  for  a  short  time,  or 
near  fire  for  a  whole  day,  becomes  in  the  first  instance  red,  in 
this  same  way  the  sun  acts  when  it  comes  into  contact  with  the 
humid  and  thick  parts  of  the  air  and  heats  them,  and  through 
this  heating  a  kind  of  disposition  is  formed  in  them  to  receive  red¬ 
ness,  which  appears  to  our  vision,  through  reflection,  as  a  red 
colour,  or  various  other  colours,  as  the  case  may  be  ;  and  be¬ 
cause  we  see  that  redness  from  a  long  distance,  if  any  of  its 
parts  are  thick  and  contracted,  they  incline  to  our  vision  slightly 
towards  blackness.  This  explains  why  we  imagine  that  colour 
to  be  date-red. 

The  green  colour  is  formed  thus  :  when  the  humidity  which 
is  in  the  air  together  with  cold  comes  into  contact  with  heat  and 
draws  this  heat  to  itself  and  is  conquered  by  it,  it  receives  a 
red  colour  ;  but  the  part  of  it  which  has  not  been  conquered, 
and  has  hardened  and  drawn  completely  together,  gives  us  a 
green  colour  in  the  vicinity  of  the  above  date-red  colour.  Indeed 
humidity  has  it  in  its  power  to  give  rise  to  this  green  colour. 
When,  for  instance,  there  is  a  great  bulk  of  water,  parts  of  it  give 
rise  to  green,  like  the  green  which  is  seen  in  rivers  and  which  is 
called  by  some  people  “the  dwelling-place  of  frogs.”  Further, 
all  grass  is  green  when  its  humidity  thickens. 

The  saffron  colour  is  formed  through  a  composition  of 
red  and  white,  found  in  wateriness.  Indeed  the  deep  saffron 
dye  is  formed  of  red  and  white. 

The  black  colour  is  not  found  in  the  rainbow,  because  there 
is  no  seething  of  the  humid  matter  by  the  fieriness  of  the  sun. 
Indeed  the  black  colour  is  formed  by  the  seething  of  matter 
by  fire,  and  since  no  seething  takes  place  in  that  humidity, 
neither  is  its  evaporation  effected.  This  is  the  reason  why 
neither  the  white  nor  the  black  colours  are  seen  in  the  rainbow.2 

1  Remove  the  Wau.  2  See  Third  Discourse,  ch.  Ill,  on  Colours. 
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CHAPTER  VII. 

On  hurricanes  and  whirlwinds.1 

Hurricanes  occur  when  a  wind  is  stirred  in  one  place,  comes 
into  contact  with  another  wind,  and  is  checked  by  it.  Going 
back,  it  comes  into  contact  with  yet  another  wind,  and  is  thus 
driven  by  one  wind  forwards,  and  by  another  wind  from  another 
side.  When  it  has  been  driven  from  all  sides,  it  turns  round 
and  whirls,  and  when  it  has  been  pressed  from  the  upper  side, 
it  comes  down  on  a  region,  with  a  violence  measurable  by  the 
velocity  with  which  it  has  been  driven  in  a  complete  movement. 
This  explains  why  that  wind  blows  in  a  disorderly  way,  and  turns 
round  with  violence,  as  if  it  were  wishing  to  shake  mountains 
and  houses.  This  occurs  because  the  heat  and  cold  which  are 
found  in  the  air  fight  against  each  other  from  different  sides, 
and  the  air  which  is  between  them  is  pressed  from  all  sides. 

As  to  whirlwinds,  they  occur  on  the  earth  when  winds  turn 
and  rise  upwards,  carrying  with  them  dust  and  chaff.  They  202 
are  caused  as  follows  :  on  summer  days  air  rises  in  small  quantity 
from  between  the  fissures  and  cracks  found  in  the  earth  on 
account  of  the  dryness  of  the  summer,  and  rises  above  the  earth 
(in  the  form  of  vapours  that  are)  humid  and  cold  because  the 
(inside  of  the)  earth  at  that  time  is  cold  and  humid.  The  hot 
and  dry  air  comes  into  contact  with  (these  vapours),  and  imprisons 
them  in  itself,  because  it  is  larger  in  quantity  than  they  are, 
and  comes  from  all  sides.  Wishing  to  flee  hither  and  thither 
in  the  fight  which  takes  place  on  account  of  their  antagonism 
with  the  air,  and  not  being  able  to  escape,  they  cause  a  circular 
movement  inside  the  hot  air,  in  their  desire  to  flee  on  all  sides. 
Then  the  light  and  airy  part  found  in  them  leaps  2  upwards, 
and  through  the  circular  movement  which  was  implanted  in  it 
because  it  was  not  able  to  escape  in  any  direction,  it  draws  to  itself 
through  this  movement  sand,3  dust,  straw,  et  cetera ,  and  raises 
them  upwards.  That  which  happens  to  a  man  who  is  surrounded 
on  all  sides  by  enemies,  and  who,  being  impeded  in  his  desire 

1  On  hurricanes  and  whirlwinds  see  Aristotle,  Meteorologica ,  Book  III, 
ch.  1,  where  the  explanation  is  somewhat  different. 

2  Remove  the  Wau.  3  Read  hala. 
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to  escape  eastwards  turns  westwards,  and  is  impeded  there  also, 
and  then  turns  northwards  and  southwards,  where  he  is  also 
impeded,  and  in  this  way  makes  a  circular  movement — this  same 
thing  happens  to  whirlwinds. 

It  is  only  seldom  that  whirlwinds  occur  in  the  winter,  and 
they  are  not  so  severe  in  their  upward  violence,  because  the 
fissures  of  the  earth  are  smaller,  with  the  consequence  that 
although  vapours  rise  in  the  winter  from  the  earth  more  than  in 
the  summer,  they  do  not  bring  about  a  circular  movement, 
the  reason  being  that  they  rise  from  the  thm,  small  and  insig¬ 
nificant  fissures  of  the  earth,  and  from  all  the  earth  in  general, 
and  not  from  one  place  only  which  is  rich  in  vapours.  The 
vapours  which  give  rise  to  whirlwinds  rise  out  of  the  fissures 
abruptly,  and  not  from  every  place.  Lo,  mountains  have  no 
whirlwinds,  because  they  are  rocks  which  have  no  fissures, 
while  whirlwinds  occur  often  in  the  plains  because  of  the  fissures 
which  they  contain. 


CHAPTER  VIII. 

On  Kepawot,  that  is  to  say ,  thunderbolts ,  and  on  shooting  stars.1 

A  thunderbolt  is  fire  that  comes  down  suddenly  from  the 
heaven  to  the  earth.  It  occurs  in  the  following  way  :  air  is 
by  nature  hot  and  humid,  but  it  does  happen  that  cold,  dryness, 
and  a  heat  which  is  in  excess  of  what  is  natural  to  it,  may  be 
found  in  it.  Then  heat  and  cold  fight  against  each  other  in  it, 
with  the  result  that  sometimes  heat  is  conquered  by  cold,  and 
dryness  by  humidity.  In  this  case  the  light  and  expanded  parts 
(of  the  air)  join  with  heat,  and  its  heavy  and  contracted  parts 
join  with  cold.  When  the  cold  parts  of  the  air  become  more 
numerous  than  the  hot  parts,  and  the  hot  parts  strive  according 
to  their  nature  to  escape,  and  draw  the  air  upwards,  they  drive 
in  their  fight  the  cold  parts  in  an  upward  direction  in  accordance 
with  their  nature.  When  that  heat  has  been  conquered  in  the 
upper  region  by  the  parts  of  cold  and  contraction,  because  they 
are  more  numerous  there,  that  heat  comes  down,  against  its 

1  Join  both  words  in  the  text,  where  they  are  wrongly  separated  by  two  dots. 
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nature,  and  meets  there  with  cold  and  contraction,  and  conquers 
them  with  the  great  violence  by  which  it  was  blown,  and  comes 
down  on  the  earth  ;  and  in  its  violent  passage  through  the  air 
it  heats  and  kindles  it,  and  in  coming  into  intimate  contact  with 
it,  causes  a  flame.  Indeed  fire  has  this  quality  of  coming  down¬ 
wards  in  the  air  against  its  nature,  when  pressed  by  a  body. 
When,  for  instance,  fire  comes  out  of  the  striking  of  a  steel  and 
flint,  it  moves  violently  downwards  until  it  reaches  1  the  earth.  203 
When  the  same  thing  happens  through  the  air  found  in  the 
upper  region,  and  the  fire  comes  down  on  the  earth,  it  is  called 
a  thunderbolt. 

When  the  above  eastern,  western,  northern  and  southern  parts 
(of  the  air)  have  weakened  in  their  coldness,  and  fire  comes  into 
violent  and  direct  contact  with  the  side  that  is  weakest,  the 
phenomenon  of  shooting  stars  occurs  ;  but  if  heat  is  able  to 
escape  from  all  sides,  it  gives  rise  to  a  kind  of  agglomeration 
of  fire  which  is  often  seen.  It  is  known  that  this  movement  is 
caused  by  an  antagonistic  force,  from  the  fact  that  a  thing  de¬ 
creases  in  volume  when  it  meets  with  a  thing  not  affinitive  2 
to  itself  and  increases  when  it  meets  with  a  thing  affinitive  to 
itself.  Indeed  it  flees  from  that  which  is  antagonistic  to  itself. 
Since  fire  cannot  flee  from  that  which  is  affinitive  3  to  itself,  it 
must,  therefore,  flee  from  that  which  is  antagonistic  to  itself, 
namely  cold.  If  it  were  heat  that  caused  this  movement  in  the 
fire,  it  would  have  empowered  it  to  rise  upwards.  Indeed  we 
notice  that  when  a  burning  fire  comes  near  another  burning 
fire,  there  is  an  increase  of  volume.  It  follows  from  this  that 
the  above  movement  is  caused  by  an  antagonistic  power.4 

1  Read  d-matya. 

2  Add  the  negative  la,  and  read  dame,  with  a  Dalath . 

3  Read  d~dhame. 

4  On  thunderbolts  and  shooting  stars,  c/.  Aristotle,  Meteor ologica,  Book  I, 

ch.  4-5. 
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CHAPTER  IX. 

t 

On  yaXaKTLas  ( the  galaxy).1 

What  is  the  reason  for  the  formation  of  the  galaxy — called  by 
some  people  *  the  milky  way  2 — in  the  heavens,  in  which  a 
kind  of  whiteness  is  seen,  which  possesses  a  defined  shape  ex¬ 
tending  a  certain  distance  ? 

The  stars  found  in  that  place  are  closer  to  one  another  than 
in  other  places  in  the  heavens,  and  it  is  because  of  their  vicinity 
and  close  proximity  to  one  another,  and  their  remoteness  from 
our  vision,  that  (the  galaxy)  appears  to  us  as  a  kind  of  white 
patch  resembling  a  path.  Indeed  the  sense  of  vision  perceives 
parts  which  are  remote  from  it  indistinctly,  as  if  they  were  one, 
when  these  parts  are  in  close  proximity  to  one  another.  For 
instance,  two  lamps  in  close  proximity  to  each  other  are  seen 
as  one  when  placed  at  a  great  distance  from  us,  but  when  we  come 
nearer  to  them  we  distinguish  between  them.  We  should  think 
in  the  same  way  about  the  milky  way  which  is  in  the  heavens. 

The  eye  is  deceived  not  only  by  lamps,  but  also  by  bodies. 
When  we  look  from  a  distance  at  a  big  town,  it  appears  to  us  a 
thick  mass,  without  any  separate  objects,  but  when  we  approach 
it  little  by  little,  the  distinctive  objects  which  it  possesses  become 
visible  to  us.  The  eye  suffers  this  (disadvantage)  because  it  is 
through  the  light  of  vision  that  it  distinguishes  parts  from  one 
another,  and  since  the  light  of  vision  is  expansive,  when  it  reaches 
some  parts  it  shows  their  expansion,  but  when  these  parts  are 
remote  it  does  not  do  so.  This  is  due  to  the  fact  that  the  ex¬ 
pansion  and  diffusion  of  the  light  of  vision  are  due  to  the  heat 
which  is  found  in  the  eye  ;  and  because  the  sharpness  of  this 
heat  is  impaired  by  being  spread  out  to  a  distance,  so  that  only 
a  small  part  remains  in  it,  when  it  reaches  the  bodies  which  are 
separated  from  one  another,  cold  predominates  there  over  the 
heat  which  is  found  in  the  light  of  the  eyes.  When  cold  has 
predominated,  contraction  shows  the  parts  to  the  eyes  as  if  they 
were  joined  together  in  one.  Since  cold  contracts  and  heat 

1  On  the  Galaxy,  cj.  Aristotle,  Meteorological  Book  I,  ch.  8,  where  the 
explanation  is  different. 

2  The  Syriac  expression  is  “  the  strawy  way.” 
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expands,  it  is  when  we  go  nearer  little  by  little,  and  heat  conquers,  204 
that  the  eye  begins  to  distinguish  the  parts. 

Let  us  take  an  illustration  from  old  men  and  young  men. 
The  former,  because  of  the  predominance  of  cold  m  them,  do 
not  see  far,  while  the  latter,  because  of  the  predominance  of 
heat,  see  far  and  distinguish  between  small  parts. 


CHAPTER  X. 

On  the  halo  of  the  sun  and  of  the  moon.1 

What  is  the  cause  of  the  halo  round  the  sun  and  the  moon  ? 

There  is  a  halo  round  the  moon  when  the  air  which  is  before 
it,  in  our  direction,  is  very  thick,  contracted  and  misty.  When 
the  light  of  the  moon  penetrates  through  it,  in  our  direction, 
we  see  this  light  as  a  circle.  This  light  penetrates  through 
the  air  as  if  it  were  driving  away  in  a  circle  that  thick  humidity 
before  our  eyes.  When  this  humidity  has  been  pushed  away, 
its  parts  become  contracted  in  a  circular  way,  and  it  is  seen 
by  us  as  a  halo  round  the  moon.  That  such  a  thing  does  happen 
may  be  illustrated  from  a  high  room  2  which  is  full  of  smoke. 
When  we  place  a  lamp  at  one  end,  and  we  stand  at  the  other 
end,  we  perceive  against  the  light  of  the  lamp  the  air  of  the 
room  3  forming  something  like  a  ring.  If  there  is  no  smoke 
the  above  phenomenon  does  not  occur.  It  is  known  that  this 
phenomenon  occurs  because  of  the  thickness  of  the  air,  from  the 
fact  that  (in  other  seasons)  there  is  no  thick  humidity  of  the  air 
as  in  the  winter.  When  the  air  becomes  thick  and  dense,  to  be 
followed  generally  by  fine  weather,  that  which  we  call  fog  in  the 
air  gives  the  appearance  of  a  ring  (round  the  moon),  until  the 
condensation  of  humidity  is  driven  away. 

We  see  also  the  halo  like  a  ring  round  the  sun,  because  the 
light  of  the  sun  is  seen  by  us  against  it  in  a  round  and  circular 
way,  and  for  this  reason,  immediately 4  it  penetrates  the 

1  C/.  Aristotle,  Meteor ologica.  Book  III,  ch.  3.  . 

2  Lit.  “  house.”  Read  b-baita.  3  Read  b~baita.  4  Read  mehdha. 
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thickness  of  the  humidity  it  illuminates  it,  and  thus  we  see  it  as  a 
circular  ring.  In  this  way  the  halo  of  the  sun  appears  to  us  in 
this  shape  on  account  of  the  thickness  found  in  the  air. 


CHAPTER  XL 

On  the  coming  into  existence  of  the  heaven  and  the  stars  from  the 

elements ,  and  on  their  nature. 

We  said  at  the  beginning  of  our  speech  1  that  the  elements 
were  endowed  with  two  antagonistic  movements,  antipathetic  to 
each  other,  and  with  two  other  movements  affinitive  to  each 
other.  The  antagonistic  ones  are  those  of  heat  with  regard  to 
cold,  and  of  humidity  with  regard  to  dryness.  The  affinitive 
ones  are  those  of  heat  with  regard  to  humidity  and  dryness,  and 
of  cold  with  regard  to  humidity  and  dryness.  We  showed  there 
also  how  all  this  world  of  ours  emanated  from  the  elements 
through  the  predominance  of  the  antagonistic  movements  in 
them,  with  the  result  that  generation,  corruption,  increase,  de¬ 
crease,  et  cetera ,  came  into  being  in  it.  When  the  simple  elements 
moved  to  join  together,  and  the  two  antagonistic  and  affinitive 
movements  emanated  from  them,  the  antagonistic  elements  were 
drawn  together,  because  of  a  relation  to  each  other  brought 
about  by  the  affinitive  movements,  and  in  this  way  increase  was 
effected  through  them.  The  affinitive  elements  were  also  drawn 
together  through  their  (natural)  relation  to  each  other,  and  gave  rise 
to  increase.  A  small  decrease,  however,  occurred  in  the  latter’s 
composition,  due  to  the  movement  of  the  antagonistic  elements, 
and  likewise  a  decrease  occurred  m  the  composition  of  the 
antagonistic  movements,  due  to  the  movement  of  the  affinitive 
elements.  In  this  way  a  particular  composition  came  into  being 
from  the  antagonistic  movements,  and  also  a  particular  composi- 
205  tion  from  the  affinitive  movements. 2  The  antagonistic  movements 
gave  rise  to  our  universe,  and  the  affinitive  and  harmonious  move¬ 
ments  gave  rise  (in  it)  to  life  and  health  for  a  short  time.  The 
circular  movement  emanated  also  from  these  harmonious  move¬ 
ments,  which,  however,  look  lame  when  compared  with  the  degree 
of  continuity  and  equilibrium  found  in  the  higher  universe. 

1  See  First  Discourse,  ch.  I.  2  The  copyist  repeats  this  sentence. 
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This  equilibrium  and  this  balance  remain  but  a  short  time  (in 
this  world)  because  they  are  not  absolute  in  it,  and  because  of 
the  multiplicity  of  the  antagonistic  movements  which  predominate 
(in  it)  they  deteriorate  quickly. 

In  this  same  way  there  are  antagonistic  movements  emanating 
from  heat  and  cold,  humidity  and  dryness,  in  the  higher  uni¬ 
verse,  but  they  are  overcome  by  the  multiplicity  of  the  affinitive 
movements,  and  are  not  absolute,  and  in  this  way  they  do  not 
cause  any  corruption  and  changes  of  increase,  decrease,  et  cetera. 
It  appears  that  this  is  so,  from  the  fact  that  some  of  (the  higher 
bodies)  are  hot,  like  the  sun  and  Mars  (A pr]s)9  and  some  of  them 
cold,  like  Saturn  ( Kpovos ),  while  some  others  are  humid,  and 
others  dry.  The  bodies  that  are  with  us  are  also  like  this,  as 
some  of  them  are  hot  and  some  others  cold,  et  cetera. 

The  bodies  that  are  above  consist  of  elements,  like  those 
that  are  below,  but  while  (we  know  how)  the  bodies  that  are 
with  us  receive  generation,  corruption,  increase  and  decrease, 
we  do  not  know  how  the  harmony  came  about  in  the  bodies 
that  are  above.  We  do  not  know  whether  an  accident  happened 
which  brought  this  upon  them,  or  what  introduced  the  change 
between  life  and  death,  or  what  is  the  nature  of  the  perfect 
harmony  and  balance  that  exists  there  between  the  elements. 
(We  do  know,  however,  that)  life  is  the  preservation  of  a  body, 
so  that  it  may  remain  as  it  is  without  change,  while  death  is 
the  dissolution,  decomposition,  modification  and  destruction  of 
an  existing  thing.  If,  therefore,  balance  and  harmony  give  rise 
to  the  preservation  of  an  existing  thing,  so  that  it  may  suffer 
no  modification,  and  if  death  is  the  dissolution  and  destruction 
of  an  existing  thing,  and  if  the  heaven,  the  sun,  the  moon  and  the 
stars  are  preserved  in  the  condition  in  which  they  are,  and  do 
not  suffer  any  modification,  they  must  possess  this  quality  through 
balance  and  harmony  between  the  elements. 

As  m  this  world  the  preservation  of  an  existing  thing  consists 
m  its  not  suffering  any  changes — although  this  preservation  is 
not  perfect,  because  it  dissolves  and  comes  to  an  end,  through 
the  predominance  of  the  straight  movements,  and  because  it 
comes  into  existence  after  much  labour — so  also  is  the  case  with 
the  higher  world,1  where,  although  an  unknown  antagonism 

1  Lit.  “  there.” 
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of  some  kind  exists  which  causes  movement,  yet,  being  overcome 
by  the  equilibrium  and  harmony  that  exist  there,  it  does  not 
produce  destruction.  If  with  one  hundred  parts  of  gold  one 
single  part  of  brass  is  mixed,  the  effect  of  the  deterioration  of  the 
brass  is  not  visible,  on  account  of  the  large  quantity  of  gold, 
but  (the  brass)  is  kept  in  the  gold  and  preserved  in  it.  In  this 
same  way  the  balanced  and  harmonious  movement  covers  up 
the  antagonistic  movement  which  in  this  world  causes  destruc¬ 
tion.  On  the  other  hand,  if  with  one  hundred  parts  of  brass 
one  part  of  gold  is  mixed,  the  parts  of  brass  overcome  that  single 
part  of  gold,  which  then  ceases  to  have  any  practical  effect, 
and  is  known  only  mentally.  The  same  thing  applies  to  our 
world,  in  which,  because  the  harmonious  parts  are  few  and  the 
antagonistic  parts  numerous,  changes,  modifications,  increases, 
decreases  and  corruptions  take  place. 


CHAPTER  XII. 

206  On  the  reason  why  this  world  of  ours  is  endowed  with  a  straight 
movement,  and  the  higher  world  with  a  circular  movement. 

We  have  shown  above  that  m  the  composition  of  this  world 
of  ours  there  were  predominances  of  the  antagonistic  movements 
over  the  balanced  and  harmonious  movements.  Because  the 
antagonistic  movements — that  is  to  say,  that  of  heat  with  regard 
to  cold,  and  that  of  humidity  with  regard  to  dryness — are  effected 
in  a  straight  contact,  the  movement  of  heat  being  from  down 
upwards,  and  contrary  to  that  of  cold,  and  the  movement  of 
cold  being  from  up  downwards,  and  contrary  to  that  of  heat ; 
the  movement  of  dryness  being  from  outside  inwards,  and 
that  of  humidity  from  inside  outwards — the  straight  movement 
was  brought  about  in  this  world  as  follows  :  upwards,  downwards, 
forwards,  backwards,  to  the  right  and  to  the  left. 

The  above  process  does  not  apply  to  the  higher  world, 
because  the  balanced  and  harmonious  movement  predominated 
in  it,  and  became  circular,  like  the  movement  of  heat  with  regard 
to  humidity  and  dryness,  and  that  of  cold  with  regard  to  humidity 
and  dryness.  In  this  process  the  movement  of  heat  may  go  . 
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from  up  downwards,  and  cold  from  down  upwards,  because  this 
same  movement  of  heat  does  not  go  in  the  same  way  towards 
humidity  as  it  goes  towards  dryness,  but  goes  towards  the  direc¬ 
tions  of  the  straight  movements  ;  and  since  it  goes  towards 
the  straight  movements,  it  must  go  in  a  circular  way,  from  this 
side  and  from  that  side.  The  above  process  applies  also  to  the 
movement  of  cold.  This  explains  why  the  movement  of  heat  is 
linked  with  that  of  cold  on  both  sides,  and  the  movement  of 
cold  with  that  of  heat,  also  on  both  sides  :  heat  from  up  down¬ 
wards,  and  cold  from  down  upwards,  and  they  thus  make  one 
circle.  Through  this  linking,  the  movement  of  heat  did  not 
flee  from  the  movement  of  cold,  nor  the  movement  of  cold 
from  that  of  heat,  and  so,  although  antagonistic  and  antipathetic 
to  each  other  through  the  straight  movement,  they  became 
harmonious  through  the  circular  movement,  as  the  diagram 
placed  below  shows.1 


1  Does  the  word  “  wind  ”  in  the  diagram  refer  to  the  disturbance  of  the 
air  brought  about  by  the  movement  of  the  elements  ?  Or  is  it  possible  that 
it  refers  to  the  wind  as  the  fifth  element  spoken  of  by  the  Indians  and 
mentioned  below? 
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If  you  say  :  “  How  can  the  circular  movement  arise  while 
the  position  of  earth  is  below,  and  that  of  water  above  it,  while 
air  is  above  water,  and  fire  is  above  air  ?  Lo,  there  is  no  empty 
space  left  for  a  circular  movement !  ” 

We  will  answer  that  the  elements  wage  war  with  one  another, 
and  in  this  war  sometimes  dryness  predominates  in  the  air, 
and  sometimes  humidity,  while  sometimes  there  is  an  equal 
quantity  of  both.  In  this  way  the  air  is  able  to  receive  them 
both,  and  since  they  are  in  it,  it  receives  in  itself  the  two 
antagonistic  principles  which  through  it  are  linked  with  each 
other.  Lo,  we  find  the  air  drier  in  one  region  and  more  humid 
in  another.  Indeed  the  region  of  the  east  and  that  of  the 
west  do  not  possess  an  air  having  the  same  temperature,  nor 
does  the  region  of  the  south  in  comparison  with  that  of  the 
north,  as  the  air  of  one  is  hot  and  that  of  the  other  cold  ;  that  of 
one  humid,  and  that  of  the  other  dry.  It  is  in  this  way  that  it 
became  possible  for  the  circular  composition  to  be  formed, 
through  humidity  and  dryness,  and  through  heat  and  cold  ; 
while  the  straight  movement  was  effected  from  up  downwards 
and  from  down  upwards,  from  south  to  north  and  from  north 
to  south,  from  east  to  west  and  from  west  to  east. 

207  The  great  Aristotle  and  some  others,  as  if  they  had  forgotten 
that  this  circular  movement  emanates  from  the  elements,  stated 
that  in  this  world  the  four  elements  have  only  the  straight  move¬ 
ment,  while  in  the  higher  world  the  circular  movement  only  is 
found.  Indeed  Aristotle  shows,  m  his  book  De  Caelo,1  that  it 
is  because  this  world  of  ours  possesses  a  straight  movement 
that  it  is  affected  by  generation  and  corruption,  increase  and 
decrease,  and  proves  that  the  higher  world,  because  it  possesses 
the  circular  movement,  is  not  subject  to  these  (changes),  and  that 
this  is  the  reason  why  it  did  not  come  into  being,  but  is  eternal, 
rational  and  divine,  and  does  not  receive  increase  or  decrease. 
He  reasoned  as  follows  :  since  a  circle  possesses  one  movement 
and  one  line,  which  is  one  and  the  same  without  beginning  and 
end,  and  without  increase  or  decrease,  it  is  therefore  eternal 
and  the  dwelling-place  of  God ;  and  since  we  do  not  see  that 
any  of  its  parts  suffer  change,  we  know  from  this  that  all  of  it 

1  See  Aristotle,  De  Caelo,  Book  I,  ch.  3,  etc. 
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is  without  change  and  without  accidental  existence  ;  and  from 
this  it  is  known  that  it  is  a  fifth  element. 

(Aristotle)  said  this  because  his  mind  was  not  seasoned  by 
the  condiment  of  the  salt  of  divine  knowledge,  which  has 
enlightened  our  intelligible  eyes  and  lifted  them  from  the 
darkness  of  the  ignorance  of  the  nature  of  created  things,  and 
increased  our  knowledge  of  God.  Moses  said  :  “  In  the  begin¬ 
ning  God  made  heaven  and  earth.”  1  He  did  not,  then,  make 
them  without  a  beginning.  They  came,  therefore,  into  existence 
at  a  beginning,  being  made  by  God  and  not  resulting  from 
nothing,2  as  we  showed  at  the  beginning  of  our  speech  to  have 
happened  through  natural  processes. 

(Aristotle)  said  that  the  heaven  constitutes  a  fifth  element, 
and  is  also  a  body.3  He  named  as  four  the  elements  which 
are  m  our  world,  and  (he  named)  that  of  the  heaven  as  a  general 
element.  He  equalised  the  elements  which  are  m  our  world 
and  m  the  higher  world,  by  saying  that  they  are  (all)  elements 
and  bodies.  He  separated,  however,  the  elements  which  are 
with  us  from  one  another,  in  calling  one  (hot),  another  (cold), 
another  humid  and  another  dry.  He  also  named  and  described 
their  coming  together.  As  to  the  element  of  the  higher  world, 
he  only  named  it,  but  did  not  describe  it  or  state  whether  it  is 
composed  or  simple,  but  merely  said  that  it  is  a  fifth  element, 
without  any  further  explanation  or  definition.  He  resembles 
in  this  some  Indians  who  believe  m  the  existence  of  five  elements 
in  our  world,  four  of  which  are  those  m  which  we  ourselves 
believe,  while  the  fifth  is  the  wind  ;  but  when  we  press  them  to 
distinguish  it  for  us  by  a  special  name  apart  from  the  names  of 
the  four  elements— the  hot,  the  cold,  the  humid  and  the  dry— 
because  they  have  no  name  for  it,  they  fall  back  on  the  four  ele¬ 
ments,  and  say  that  it  is  a  composition  that  emanates  from  them 
and  is  thinner  than  they  are. 

I  believe  that  (Aristotle)  did  the  same  thing  with  his  fifth 
element.  He  did  not  show  how  the  heaven  and  the  stars  are 
the  fifth  element  distinct  from  the  four  elements  which  are 
with  us,  nor  did  he  distinguish  it  as  he  had  distinguished  the 

3  rft  ?e-n’  ^ ^  *  r\  n  jk  ,  2  Dt-  4  from  God  and  not  from  nothing.” 

Lj.  Aristotle,  De  Mundo ,  ch.  3.  4  peacj  dmr-ln 
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hot  element  from  the  cold,  and  the  humid  from  the  dry,  in  our 
world.  He  merely  asserted  that  the  fifth  element  acquired  the 
circular  movement,  and  our  (four  elements)  the  straight  move¬ 
ment.  He  defined  the  heaven  1  by  saying  that  the  heaven  was 
the  essence  of  the  circular  movement,  and  the  end  of  all  other 
movements.2  We  see,  however,  that  the  essence  of  the  circular 
movement  is  not  only  the  heaven,  but  also  all  the  bodies  which 
208  we  have  with  us.  Animate  bodies  possess  the  circular  move¬ 
ment  voluntarily,  and  inanimate  bodies  forcibly.  Indeed  all 
animate  bodies  possess  the  circular  movement,  although  not  in  an 
absolute  way,  for  in  this  case,  in  what  would  the  heaven  be 
distinguished  from  them  ?  In  nothing  !  As  animate  bodies 
emanate  from  the  elements,  so  also  does  the  heaven,  through 
the  process  of  the  circular  composition. 

(What  he  said)  about  “  the  end  of  all  the  movements  ”  pre¬ 
supposes  a  beginning,  as  an  end  is  the  counterpart  of  a  beginning, 
and  because  beginnings  are  the  counterparts  of  ends,  and  ends 
of  beginnings,  it  follows  that  this  world  of  ours  belongs  to  the 
movement 3  of  a  beginning  and  the  higher  world  to  that  of  an 
end.  It  follows  also  that  both  of  them  are  one  and  the  same 
essence,  whether  that  essence  be  near  or  far.  It  follows  further 
that,  as  the  whole  connotes  the  nature  of  the  part,  there  is  no 
distinction  between  (the  higher  world)  and  our  world,  apart 
from  the  fact  that  (the  higher  world)  is  general,  and  (our  world) 
is  particular. 

As  to  his  (opinion)  that  the  (higher  world)  does  not  receive 
increase  or  decrease,  and  consequently  did  not  come  into  being, 
will  not  perish,  and  is  eternal — you  have  only  looked  with  one 
eye  at  the  straight  movement  of  the  elements,  0  Aristotle,  and 
have  not  looked  with  the  other  eye  at  their  circular  movement 
which  we  have  shown  in  our  above  diagram  ! 

A  straight  movement  truly  receives  increase,  decrease,  and 
the  rest  (of  the  imperfections),  on  account  of  the  antagonistic 
composition  of  the  elements  which  gives  rise  to  this  increase, 
and  also  to  generation  and  corruption.  When  the  hot  (element) 

1  Read  lashmayya. 

2  For  a  right  understanding  of  Aristotle  on  the  circular  movement  in 

relation  to  the  other  movements,  see  his  De  Caelo ,  Book  I,  ch.  8,  and  Book  II, 
ch.  1-2.  3  Read  mettzi  anutha. 
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meets  in  a  direct  line  with  the  cold  (element)  there  is  flight,  and 
victory  or  defeat.  It  is  in  this  way  that  increase,  decrease, 
generation  and  corruption  take  place.  When,  for  instance, 
any  composition  in  this  world  1  completes  from  beginning  to 
end  the  distance  of  a  hundred  cubits  in  a  straight  line,  first 
it  begins  to  move,  then  it  covers  one  cubit,  and  then  ten  cubits, 
and  thus  increase  and  decrease  occur  in  the  straight  movement ; 
and  when  the  movement  reaches  its  limit,  it  goes  back  again 
m  the  same  straight  movement,  and  in  doing  so  experiences 
a  change,  since  the  left-hand  side  takes  the  place  of  the  right- 
hand  side,  and  the  right-hand  side  that  of  the  left-hand  side, 
the  front  that  of  the  back  and  the  back  that  of  the  front.  In 
this  way  change  is  brought  about,  and  the  very  movement  of 
the  line  deteriorates  and  is  thrown  into  disorder.  When,  how¬ 
ever,  increase,  decrease  or  change  take  place  in  the  circular 
movement,  they  do  so  in  a  uniform  way,  as  it  is  the  very  same 
movement  which  circulates  throughout  the  whole  of  its  course, 
and  it  reaches  its  limit  without  hindrance.  No  beginning  is  seen 
in  it,  and  it  is  not  broken  m  the  middle,  and  m  going  forwards 
it  is  always  the  very  same  movement  as  when  it  goes  backwards, 
or  to  the  right-hand  side  or  to  the  left-hand  side.  With  us  this 
happens  not  constantly,  but  with  the  heavenly  bodies  it  happens 
constantly. 

The  straight  movement  had  a  beginning,  on  account  of  the 
predominance  of  the  hot  and  light  power,  and  had  an  end  on 
account  of  the  predominance  of  the  cold  and  heavy  power. 
This  happened  in  this  way  :  the  hot  power  took  a  small  elan, 
and  expanded  2  in  accordance  with  its  nature,  but  on  account 
of  the  fight  of  the  cold  and  dry  power  with  it,  the  air  checked 
the  elan  of  its  expansion  little  by  little.  It  then  came  to  a  stand¬ 
still,  and  the  movement  came  to  an  end.  As  to  the  circular 
movement  of  the  heavenly  bodies,  because  it  has  no  predominance 
of  the  hot  and  cold  powers,  and  no  beginning  or  end,  no  increase 
or  decrease  are  seen  in  it,  but  the  whole  of  it  is  the  self-same 
movement  in  its  beginning,  middle  and  end. 

With  us  3  the  equilibrium  and  balance  of  parts  through  which 

1  Lit.  which  is  with  us.  2  Read  the  verb  in  masc. 


3  Read  lewathan. 
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life,  health,  preservation  and  the  circular  movement  take  place 
are  not  complete,  but  in  the  higher  world  there  is  great  equili¬ 
brium  and  balance  of  parts,  and  this  is  the  reason  why  its  corn- 
209  position  is  preserved  without  dissolution,  increase  or  decrease. 

As  with  us  the  circle  of  an  axle  continually  moves  and 
is  not  checked  when  it  begins,  and  we  cannot  see  in  it  either 
beginning  or  end,  although  we  know  that  it  did  begin  to 
move,  having  been  previously  not  in  motion,  and  while  the 
movement  is  in  the  axle  we  are  not  in  a  position  to  see  its 
beginning  or  its  end,  or  to  perceive  any  increase  or  decrease  in 
it ;  whereas  the  movement  of  the  triangle,  because  it  possesses 
straight  lines,  when  it  reaches  the  end  of  each  line  is  checked 
and  stops,  and  afterwards  begins  again  with  another  straight 
line  ;  while  both  (the  circle  and  the  triangle)  emanate  from  the 
same  matter,  whether  that  matter  be  iron  or  wood,  and  are  only 
distinguished  from  each  other  by  the  fact  that  they  are  endowed 
with  balance  and  proportion  or  with  lack  of  balance  and  pro¬ 
portion — so  is  the  case  with  the  higher  nature  of  the  heaven 
and  of  the  stars,  and  the  nature  of  this  world  of  ours.  The  nature 
of  both  is  one  and  the  same,  namely  a  nature  that  emanates  from 
the  four  elements,  the  only  difference  being  that  the  movement 
of  the  higher  world  began  and  moves  circularly  of  its  own 
accord,  on  account  of  the  equilibrium  and  balance  of  parts 
which  it  possesses,  while  the  movement  (of  this  world  of  ours) 
is  straight,  on  account  of  the  antagonism  which  predominates 
either  in  increase  or  decrease. 

The  heaven  is  a  body,  fixed  and  very  large,  having  by  nature 
a  self-generating  and  circular  movement,  and  composed  of  the 
four  elements  in  a  state  of  balance  ;  and  on  account  of  this 
balance  between  the  four  elements  it  does  not  receive  in  its 
nature  dissolution  or  change.  The  heaven  is  a  body  which 
moves  circularly  of  its  own  accord,  and  which  is  fixed  and 
large,  and  in  our  world  there  is  no  body  that  possesses  all 
these  qualities  together. 

Some  men  have  seen  fit  to  say  that  the  heavens  are  three,1 
but  this  does  not  contradict  the  truth  of  our  words,  in  which 
we  showed  that  the  heaven  is  composed  of  the  same  elements  as 

1  C/.  II  Cor.  xii.  2. 
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those  we  have  with  us,  and  that  it  does  not  constitute  a  fifth 
element. 

We  will  now  make  another  demonstration  :  if  gold  and  all 
the  other  species  of  metals,  and  all  bodies,  are  composed  of  the 
four  elements,  and  gold  is  the  only  one  of  which  the  nature 
does  not  deteriorate  and  decay,  but  remains  always  the  same  in 
earth,  fire,  air  and  water,  when  compared  with  other  species  ; 
and  if  it  acquired  this  quality  from  the  balance  of  parts  found 
in  its  nature,  although  this  balance  is  not  absolute,  how  much 
less  will  the  nature  of  the  higher  world,  which  possesses  an 
absolute  balance  of  parts  and  equilibrium,  deteriorate  or  change 
in  spite  of  the  fact  that  it  is  not  eternal  on  account  of  the 
antagonistic  powers  which  it  possesses  ? 

An  eternal  being  must  be  one,  simple,  infinite  and  uncreated. 
An  infinite  being  must  be  one,  but  the  heaven  and  the  stars 
fall  under  plurality  of  number  ;  and  number  falls  under  division 
(of  parts),  and  division  connotes  a  beginning  ;  therefore  the 
heaven  and  the  stars  had  a  beginning,  and  are  not  eternal  but 
created,  according  to  the  words  of  the  prophet  Moses  :  “In 
the  beginning  God  created  the  heaven  and  the  earth.” 

Further,  if  some  of  the  stars  are  cold  and  dry,  such  as  Saturn 
( Kpovos ),  some  others  hot  and  dry,  such  as  Mars  ^Apys),  some 
others  cold  and  humid,  such  as  the  moon,  and  some  others 
possess  these  qualities  in  a  medium  degree,  such  as  Mercury 
0 Eppfjs) — it  follows  that  they  possessed  in  themselves,  at  the 
very  beginning,  increase  and  decrease,  when  compared  with  one 
another,  and  are,  therefore,  not  eternal. 

Further,  since  we  notice  that  the  stars  have  two  movements, 
one  of  which  is  westwards  and  the  other  eastwards — the  sun  and 
the  moon  and  all  the  moving  stars  eastwards,  and  Aries,  Taurus, 
et  cetera,  westwards — how  is  it  possible  that  they  should  possess 
two  antagonistic  movements,  if  they  are  from  one  and  the  same 
element  which  does  not  change  ?  Lo,  the  elements  which  we  have 
with  us  each  possess  one  movement:  fire  and  air  upwards, 210 
and  earth  and  water  downwards,  in  spite  of  the  fact  that  they 
are  compound  elements.  It  follows  that  because  the  stars  have 
two  antagonistic  movements — whether  their  nature  be  subtile  1 


1  Lit.  “  hidden.”  Read  kdsya,  in  the  sense  of  ”  thin,  spiritual,  volatile,” 
below.  The  text  of  the  sentence  is  corrupt. 
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or  thick — they  are  the  outcome  of  the  antagonistic  movements 
of  the  four  elements  ;  and  so,  being  composed  of  the  four  ele¬ 
ments,  they  are  not  eternal,  but  are  created  from  nothing,  as 
we  showed  above. 

Further,  if  the  sun  completes  its  orbit  in  twelve  months, 
the  moon  in  thirty  days,  and  Saturn  in  thirty  years,  how  can 
these  different  movements — a  slow  movement,  a  swift  movement 
and  a  medium  movement — be  found  in  one  single  element  ?  1 
To  what  kind  of  category  does  this  hidden  nature  found  in  the 
stars — or  as  you  call  it,  this  spiritual  nature — belong?  Does 
(the  movement  of  the  stars)  belong  to  their  outward  and  visible 
nature,  or  to  the  one  that  is  hidden  inside?  If  it  belongs  to 
the  one  that  is  outside,  the  one  that  is  inside  will  have,  therefore, 
no  movement  (of  itself),  but  the  one  that  is  outside  will  direct  the 
one  that  is  inside  ;  and  if  it  belongs  to  the  one  that  is  inside, 
since  the  one  that  is  outside  is  changeable,  on  account  of  the 
changes  undergone  by  its  movement,  (the  inside  nature  must  also 
be  changeable)  and  not  one  element ;  and  because  it  possesses 
antagonism,  it  must  be  constituted  of  the  elements  which  possess 
antagonism. 

Further,  if  both  slow  and  swift  movements  pertain  to  the 
spiritual  nature  found  in  the  stars,  and  (similarly)  both  heavy 
and  light  qualities  pertain  to  the  different  elements  which  are 
with  us,  (the  element  of  which  you  speak)  is,  therefore,  of  the  same 
nature  as  the  elements  which  are  with  us. 

Further,  even  if  this  (difference  in  movement  of  the  stars) 
happened  on  account  of  the  nearness  or  remoteness  of  places, 
why  did  they  not  possess  one  temperament,  hot  or  cold  ?  Lo, 
Saturn,  remotest  of  them  all,  has  a  slow  movement  and  is  cold. 
The  reason  for  this  slowness  is  its  coldness,  and  not  an  alien 
nature  that  is  subtile  and  spiritual. 

Further,  a  hot  and  swift  body  like  the  sun  is  not  one  single 
and  spiritual  nature,  for  if  it  were  the  self-same  one,  having  in 
it  no  increase,  decrease  or  change,  different  and  antagonistic 
movements  would  not  take  place  in  its  nature.  (Since  different 
movements  do  take  place  in  it)  it  is,  therefore,  not  one  element, 
and  is  not  eternal. 

1  See  Aristotle,  De  Caelo,  Book  II,  ch.  10,  where  the  explanation  of  this  point 
is  different. 
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You  say  that  heat,  cold,  humidity  and  dryness  do  not  belong 
to  the  nature  of  the  body  of  the  fifth  element,  but  that  it  is  the 
bodies  in  which  these  elements  dwell  that  are  called  (the  fifth 
element),  and  (that  this  element)  possesses  a  nature  not  possessed 
by  the  four  other  elements. 

(We  answer  :)  If  we  take  away  from  this  fifth  body  the 
qualities  of  the  four  elements,  what  name  shall  we  give  to  it  ? 
Has  it  any  distinctive  nature  which  might  designate  its  identity  ? 

If  it  has,  it  would  by  necessity  belong  to  a  fifth  body.  Lo, 
earth  is  a  body  and  an  element,  and  possesses  a  name  which 
designates  by  itself  its  particular  identity,  which  is  not  like  that 
of  the  other  three  (elements).  The  same  may  be  said  of  the 
remaining  elements.1  Since  your  element  has  not  (a  name 
which  designates  its  identity)  we  cannot,  therefore,  say  that  it  is 
a  fifth  element.  If  (you  say  that)  it  is  like  the  body  of  animals 
which  is  composed  of  the  elements,  while  itself  is  not  those  ele¬ 
ments,  (we  will  answer  that)  its  composition  must  necessarily 
possess  the  four  qualities  like  the  body  of  animals  ;  and  if  you 
say  it  is  not  so,  you  will  be  calling  this  body  and  element 
ofioiofxeprjs,2  without  showing  that  its  essence  is  different  from 
that  of  the  (other)  elements. 

If  you  pretend  thoughtlessly  that  it  is  a  nature  which  is 
subtile,  rational,  spiritual,  endowed  with  a  soul,  and  what  is 
more  disgraceful,  also  divine  and  eternal,  and  that  as  the  soul  211 
is  in  the  body,  so  also  it  is  in  the  stars,  and  that  as  the  soul 
directs  the  body  rationally,  so  also  it  truly  directs  the  stars  : — 

(We  will  answer  that)  the  nature  of  the  soul  is  subtile,  rational, 
spiritual,  endowed  with  free-will,  immaterial  and  unelemental. 

As  to  the  stars,  they  are  bodies  and  elements,  and  are  not  like  a 
soul.  Let  us  see  now  whether  they  are  rational  and  endowed 
with  free-will  like  the  soul  which  directs  the  body.  Lo,  the 
rationality  of  the  soul  has  given  birth  by  itself  to  many  inventions. 

1  /.e.,  air,  fire  and  water. 

2  So  I  read  the  corrupt  word  onomomos  of  the  MS.  For  this  word  “  homoeo- 
merous  ”  (o'/xoto/xep^?)  which  means  “  having  parts  like  one  another  and  like 
the  whole  of  which  they  are  parts,”  see  Aristotle,  De  Caelo,  Book  111,  ch.  4,  and 
the  note  thereon  by  J.  L.  Stocks  in  his  edition  of  the  Works  of  Aristotle 
(Clarendon  Press,  1922).  The  subject  is  also  discussed  at  some  length  by 
Galen,  Vol.  I,  pp.  64-66. 
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Indeed  it  has  invented  the  four  natural  sciences,  and  given  birth 
to  all  the  arts,  which  did  not  previously  exist,  and  works  con¬ 
tinually  on  them,  every  day  adding  to  them  and  taking  from  them. 
That  it  is  also  endowed  with  free-will,  all  its  hidden  ways  testify. 
Sometimes  it  wills  and  completes  its  actions ;  sometimes  it  wills 
to  complete  them,  but  checks  itself  from  doing  so  ;  and  some 
other  times  it  begins  them  and  ceases  to  perform  them  in  the 
middle  of  its  work.  Its  works  and  its  inventions  bear  witness, 
therefore,  that  it  is  a  nature  different  from  that  of  the  four  ele¬ 
ments,  and  that  it  is  spiritual  and  subtile.  There  is  no  other 
nature  in  creation  which  does  the  things  which  it  does. 

Now  by  what  kind  of  action  did  the  stars  show  that  they  are 
endowed  with  free-will,  or  that  they  are  rational?  Have  they 
been  able  to  perform  any  living  action  apart  from  the  action 
which  they  possess  in  their  nature  ?  Indeed  from  the  time  they 
were  created  up  till  now,  they  have  performed  no  new  action  ol 
any  kind  which  did  not  previously  exist  and  which  came  into 
existence  through  them,  to  which  they  added  and  from  which 
they  took  something  every  day.  They  perform  one  self-same 
natural  action,  which  they  performed  from  the  time  they  came 
into  existence,  and  from  their  birth.  All  their  actions  have  been 
accomplished,  and  they  are  not  able  to  add  anything  to  them  or 
to  subtract  anything  from  them,  and  they  make  no  new  invention 
which  denotes  another  nature  in  them.  Everything  that  they 
perform  is  by  necessity,  and  not  as  in  the  case  of  men,  who  when 
born  perform  no  actions,  and  in  spite  of  that  make  every  day  new 
inventions  through  their  rational  soul.  What  inventions  did 
the  stars  make  which  denote  their  rationality  ?  Are  not  all  the 
things  which  they  accomplish  done  by  necessity?  Where  is 
the  free-will  which  they  possess  and  which  may  be  shown  in 
its  working  ?  Are  they  able  to  modify  the  path  of  their  course 
by  one  single  hour  ?  Has  the  sun  or  any  other  star  when  reaching 
the  middle  of  the  heaven  ever  stood  still  or  checked  its  course 
or  speeded  up  its  running  or  delayed  it,  as  the  rationality  and 
the  free-will  of  human  nature  is  able  to  do,  in  standing  still  in 
the  middle  of  a  movement  or  speeding  it  up,  or  delaying  it  ? 
They  are  like  the  elements  which  possess  everything  they  have 
by  necessity  and  compulsion.  Indeed  fire  rises  upwards  by 
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necessity,  and  never  goes  downwards  by  nature  ;  likewise  earth 
goes  downwards  and  never  upwards,  and  is  not  able  to  give  birth 
either  to  an  increase  or  to  a  decrease  in  its  movement,  because  the 
elements  are  endowed  neither  with  rationality  nor  with  free-will. 
Since,  therefore,  the  stars,  and  also  animals,  are  like  the  four 
elements  in  possessing  all  their  qualities  by  necessity,  they  are 
composed  of  them,  and  have  no  other  nature.  Man,  however, 
not  being  like  them,  has  another  nature  which  is  rational,  endowed 
with  free-will,  immaterial  and  spiritual. 

These  things  will  suffice  as  a  resume . 


CHAPTER  XIII. 

On  the  coming  into  existence  of  the  heaven  and  of  the  stars  from 

the  elements. 

The  heaven  and  the  stars  were  composed,  as  we  showed 
above,  of  the  balance  and  equilibrium  of  the  elements  with  212 
one  another.  This  balance  and  this  equilibrium,  however^ 
possess  different  parts.  One  part  of  them  is  better  balanced, 
and  another  part  less  balanced,  while  another  part  possesses  a 
medium  balance.  This  shows  that  these  compositions  possess 
increase  and  decrease  with  antagonism.  Indeed  if  there  were  no  1 
increase  or  decrease,  how  could  modification  and  number  be 
found  in  them  ?  Their  balance  and  equilibrium  which  is  at  the 
top  and  the  highest,  has  parts  more  contracted  to  one  another. 
Indeed  even  the  parts  of  bodies  which  are  with  us,  the  more  they 
are  contracted  and  the  nearer  they  are  to  one  another,  the  more 
they  possess  balance  and  equilibrium.  And  since  the  heaven  has 
been  formed  and  composed  of  parts  that  are  very  well  balanced 
and  the  highest  in  equilibrium,  its  parts  are  more  contracted  to  2 
one  another.  In  this  the  prophecy  of  Moses  conforms  to  the 
nature  of  things,  when  he  says  :  “  God  said,  let  there  be  a  firma¬ 
ment  in  the  middle  of  the  heaven,3  and  let  it  divide,  and  God 

1  Add  la  to  e//u.  2  Remove  the  Wau. 

3  C/.  Gen.  i.  6-7,  where  “  in  the  midst  of  the  waters.”  The  author  has 
omitted  all  reference  to  “  waters  ”  in  this  passage,  apparently  as  not  being  in 
harmony  with  what  he  stated  above  on  the  origin  of  rain  (Fifth  Discourse,  ch.  I). 
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made  the  firmament  and  called  this  firmament  Heaven.”  Indeed 
the  word  “  firmament  ”  denotes  parts  which  are  close  to  one 
another,  contracted  and  endowed  with  balance  and  equilibrium, 
and  which  have  no  greater  or  lesser  balance,  as  an  expanded 
body  has.  Because  the  heaven  is  a  firmament,  it  is  not  similar 
to  the  stars,  the  parts  of  which  are  not  balanced,  and  this  is  the 
reason  why  its  movement  is  wholly  one,  is  well-balanced,  and 
possesses  the  same  characteristics  in  all  its  parts.  As  to  the  stars, 
on  account  of  the  lack  of  balance  with  which  they  are  affected, 
one  of  them  is  lighter  and  hotter  than  another,  and  one  is  colder 
and  heavier  than  another.  Further,  (the  firmament)  because  of 
its  well-balanced  parts,  has  only  one  colour,  and  is  in  this  way 
dissimilar  to  the  stars,  one  of  which  is  redder,  one  whiter,  and 
one  more  lustrous  than  another. 

If  you  say  that  (your  supposed  fifth  element)  is  a  body  com¬ 
posed  of  the  four  elements,  tell  me  what  kind  of  body  it  is,  in 
the  same  way  as  you  name  to  me  the  bodies  composed  of  the 
elements  which  are  with  us,  such  as  man  and  horse.  We  affirm 
that  the  name  “  body  is  a  high  genus,  divided  into  other 
genera,  and  also  into  high  and  low  species.  As  the  bodies  on 
this  earth  which  are  composed  of  the  four  elements  are  divided 
into  animate  and  inanimate  beings,  and  this  mam  division  of 
animate  and  inanimate  beings  is  divided  into  genera  and  species 
of  different  varieties,  so  also  is  the  case  with  the  higher  world, 
which  is  a  body  composed  of  the  four  elements,  fire,  air,  water 
and  earth,  and  which  is  sub-divided  into  the  heaven  and  the  stars, 
some  of  which  are  fixed  and  others  moving.  The  fixed  ones  are 
Aries,  Taurus,  et  cetera ,  Aries  itself  being  sub-divided  into  separate 
stars  ;  and  the  moving  ones  are  the  sun,  the  moon,  Mars,  et  cetera. 

Earth  Water  Air  Fire 

V  - V - 1 

Body  Body 
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In  the  same  way  as  we  give  names  to  the  bodies  which  are 
with  us,  and  when  we  are  asked,  “  What  is  this  body  ?  we 
answer,  **  That  of  a  man,  or  of  a  winged  creature  — so  also  we 
give  names  to  the  higher  bodies,  and  when  we  are  asked,  Of 
what  is  this  body  ?  ” — we  answer,  **  Of  the  heaven,  or  of  the  sun, 
or  of  Saturn.” 

The  moving  stars,  such  as  the  sun,  the  moon,  et  cetera ,  and 
the  fixed  ones,  such  as  Aries,  Taurus,  et  cetera ,  have  the  very 
same  nature  as  the  heaven,  the  latter  being  composed  of  the 
best-balanced  and  best-proportioned  parts,  while  the  stars  are 
composed  of  the  intermediate  and  last  degree  of  proportion  and 
balance  :  the  moving  and  expanded  stars  of  the  middle  degree,  213 
and  the  fixed  stars  of  the  last  degree ;  and  because  the  moving 
stars  have  on  account  of  their  intermediate  degree  of  balance  a 
greater  resemblance  to  the  nature  of  the  heaven  than  the  fixed 
stars,  they  possess  a  movement  of  their  own  accord,  like  the  move¬ 
ment  of  the  heaven,  which  moves  of  its  own  accord  ;  but  they 
are  inferior  to  the  nature  of  the  heaven  in  one  respect,  namely 
that  they  are  not  one  in  number,  on  account  of  their  lack  of  the 
first  degree  of  balance.  As  to  the  fixed  stars,  they  are  less  perfect 
than  the  nature  of  the  heaven  in  two  respects  :  first  in  their 
lack  of  movement  of  their  own  accord  by  reason  of  their  extreme 
remoteness,  and  second,  in  the  fact  that  they  are  not  one  in 
number,  on  account  of  their  lack  of  the  first  and  medium  degree 
of  balance.1 

The  balance  of  each  one  of  the  stars  is  accompanied  by  a 
certain  increase  of  heat,  or  cold,  or  humidity  or  dryness,  but  they 
are  more  especially  affected  by  an  increase  and  decrease  of 
fieriness.  Lo,  the  sun  is  hot  and  is  larger  than  all,  the  moon  is 
humid,  Saturn  is  cold,  and  Mars  is  dry.  They  have  received 
this  increase  and  decrease  although  their  general  nature  is  one, 
from  the  fact  that  they  possess  a  certain  small  degree  of  lack  of 
balance,2  and  this  is  the  reason  why  this  (increase  and  decrease) 
occurred  in  them. 

The  seven  moving  stars  possess  also  the  straight  movement 
in  their  rising  to,  and  setting  from,  the  middle  of  the  heaven, 
but  do  not  experience  any  change  or  corruption  because  of  the 


1  Lit.  “  medium  remoteness.’’ 


2  Lit.  “  part.” 
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predominance  of  the  balanced  part  which  increased  in  them. 
This  explains  why  each  one  of  the  stars  has  a  different  tempera¬ 
ment,  exactly  in  the  same  way  as  it  happens  with  our  world, 
where  every  species  possesses  a  particular  temperament  from 
the  elements.  Indeed  a  lion  is  very  hot,  a  fish  very  humid,  a 
scorpion  very  cold,  and  a  dog  very  dry,  and  a  lamb  holds  a 
middle  position  between  them.  Further,  one  lion  may  be  hotter 
than  another,  one  fish  more  humid  than  another,  and  one  dog 
drier  than  another,  and  this  increase  which  is  found  in  a 
species  not  only  does  not  destroy  the  species,  but  rather  con¬ 
stitutes  it.  This  applies  in  the  same  way  to  its  individua. 

If  one  wishes  to  change  the  lion  1  into  a  moderate  tempera¬ 
ment,  he  will  destroy  it ;  and  so  also  is  the  case  with  fish.  It  is 
in  this  way  that  I  imagine  that  the  nature  of  the  stars  is  from 
the  elements.  Each  one  of  them  acquired  a  certain  increase 
through  which  it  is  distinguished  from  its  neighbour,  and  this 
increase  keeps  its  temperament  from  destruction.  Thus  the  sun 
has  a  particularly  hot  temperament  in  the  first  degree  of  heat, 
and  that  heat  is  not  opposed  to  its  temperament.  The  same 
principle  may  be  applied  to  Saturn,  and  also,  similarly,  to  the 
fixed  stars. 

As  to  the  reason  for  the  variation  in  the  temperament  of  the 
stars,  some  of  which  are  hotter,  and  some  drier,  than  others, 
it  is  the  following  :  they  came  into  existence  from  the  four  simple 
elements,  which  acquired  changes  from  one  another.  When  they 
met  one  another  for  the  purpose  of  becoming  composed,  they 
completed,  from  the  whole  of  themselves,  one  general  body  of 
nature  and  of  the  stars  ;  but  a  certain  increase  from  each  one  of 
them  was  left  over  from  the  composition.  Then  the  parts  which 
belonged  to  that  increase  ran  towards  one  another,  the  affinitive 
to  the  affinitive  :  the  cold  part  towards  the  cold  part,  the  hot  part 
towards  the  hot  part,  the  humid  part  towards  the  humid  part,  the 
dry  part  towards  the  dry  part,  and  the  temperate  part  towards  the 
temperate  part.  When  the  hot  part  collected  in  great  quantity 
214  in  one  place,  it  was  imprisoned  in  a  certain  part,  and  formed  a 
starry  matter,  which  was  composed  of  the  four  elements,  and  which 
was  near  to  that  great  quantity  of  heat.  In  this  way  the  sun  came 

1  Read  ary  a. 
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into  being,  and  separated  itself 1  of  its  own  accord.  In  the  same 
way  the  cold  part  ran  towards  the  cold  part,  and  gave  rise  to 
Saturn.  In  this  same  way  acted  the  humid  and  dry  (parts). 
Thus  the  stars  and  the  heaven  came  into  being. 

Increases  (and  decreases)  occur  necessarily  in  a  composition 
from  antagonism.  This  is  known  from  the  composition  of  the 
animals  which  we  have  with  us,  and  of  which,  although  they 
emanate  from  the  four  elements,  one  species  is  hotter  than 
another,  and  one  colder  than  another.  As  to  the  heaven,  it  was 
not  divided  into  parts  like  the  stars,  for  the  reason  which  we 
stated  above.  In  this  way  the  sun  is  hot  and  dry  in  its  com¬ 
position,  and  Saturn  is  cold  and  dry,  while  the  moon  is  cold  and 
humid.  The  temperament  of  the  fixed  stars  is  likewise.  If  the 
nature  of  the  sun  were  not  composed  of  the  four  elements  generally, 
how  could  it  receive  the  composition  2  of  the  two  elements  (of 
heat  and  dryness),  and  how  could  Saturn  also  in  this  case  receive 
(the  composition  of)  the  two  elements  (of  cold  and  dryness),  and 
similarly  in  the  case  of  Aries,  which  is  temperate,  and  also  of 
Mercury  ? 

As  with  us  a  lion  is  composed  of  the  four  elements,  but  heat 
and  dryness  predominate  in  him,  so  also  is  the  case  with  all  the 
remaining  species,  as  well  as  the  higher  bodies.  An  affinitive 
thing  receives  what  is  affinitive  to  itself  ;  so  fire  does  not  join 
with  water  when  it  comes  into  contact  with  it,  nor  water  with 
fire,  because  there  is  no  affinity  of  any  kind  between  them  ; 
but  because  bodies  contain  heat  and  dryness,  cold  and  humidity, 
they  sometimes  receive  heat  and  sometimes  cold,  el  cetera .  This 
applies  also  to  the  stars ;  because  they  are  bodies  composed  of 
the  four  elements,  each  one  of  them  receives  heat  or  cold  or 
humidity  or  dryness,  as  the  case  may  be.  They  do  not  con¬ 
stitute,  therefore,  a  fifth  element,3  but  are  a  creation  composed  of 
the  four  elements,  as  we  learned  from  the  blessed  Moses,  when 
he  spoke  of  the  coming  into  being  of  the  Creation. 

1  Text,  “  they  separated  themselves.” 

2  Text  repeats  ”  composition. 


3  Lit.  “  nature.” 
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On  the  reason  why  the  heaven  and  the  stars  came  into  being  1 

outside  our  world ,  and  not  inside  it. 

Our  world  came  into  being  from  the  antagonistic  principles  2 
through  the  straight  movement,  and  straightness  comes  into  being 
in  the  middle.  The  3  higher  world  came  into  being  from  the 
equilibrium  and  balance  between  (the  elements),  which  emanates 
from  the  circular  movement.  It  is  impossible  that  the  circular 
and  straight  movements  should  emanate  from  the  same  power, 
as  we  showed  above,  because  in  its  nature  the  straight  movement 
occurs  in  the  middle,  and  the  balanced  and  circular  movement 
outside.  It  is,  therefore,  rightly  and  even  necessarily  that  our 
world,  because  it  came  into  being  from  straight  movements, 
should  have  been  in  the  middle,  and  that  the  higher  world, 
because  it  came  into  being  through  the  circular  movement, 
should  have  been  established  outside  our  world.  Indeed  in  all 
circles  which  we  have  generally  with  us,  the  straight  line  extends 
always  within  the  circular  line  from  the  middle  towards  the 
extremities  ;  and  although  the  straight  line  may  overstep  its 
mark  outside  the  circle,  because  the  circle  which  we  have  with 
us  is  not  compact,  this  does  not  4  happen  in  the  higher  world, 
because  (there)  the  circle  is  compact,  and  the  line  does  not 5 
overstep  or  pass  through. 


1  Remove  the  first  IVau.  2  Elements. 

3  Read  the  pronoun  in  masc.  hau.  4  Add  here  the  negative  la. 

5  Read  w-la ,  instead  of  ella. 
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CHAPTER  XV. 

On  the  reason  why  twelve  fixed  Signs  of  the  Zodiac  came  into  being . 

The  nature  of  the  heaven  1  is  composed  of  an  even  balance 
of  the  four  elements,  as  we  showed  above.  Each  element  acquired  215 
a  beginning,  an  end  and  a  middle,  and  thus  gave  rise  to  three 
localities.  This  explains  why  round  the  pole  of  the  heaven, 
which  is  composed  of  these  elements,  twelve  localities,  and  con¬ 
sequently  twelve  Signs  of  the  Zodiac,  came  into  being,  as  four 
times  three  make  twelve.  (The  elements)  caused  this  from  the 
balance  of  parts  from  which  the  nature  of  the  heaven  is  made. 

If  (the  Signs  of  the  Zodiac)  were  not  from  it  they  would  not  have 
possessed  a  distinctive  quantity,  but  only  a  bulky  quantity 
(without  distinction  between  parts).  This  may  be  proved  from 
the  temperaments  and  natures  of  the  Signs  of  the  Zodiac,  which  do 
not  possess  one  temperament  only.  Indeed  some  of  them  are 
hotter  than  others,  some  of  them  less  hot,  and  some  of  them  of 
medium  heat.  Leo  is  hotter  and  drier,  Virgo  2  moderately  so, 
and  Cancer  less  so  ;  Aries  is  hotter  and  more  humid,  Taurus  less 
and  Gemini  moderately  so  ;  Scorpio  is  colder  and  drier,  Libra 
less  so,  and  Sagittarius  moderately  so.  We  know  this  to  be  the 
case  from  the  order  of  their  division  in  connection  with  the  four 
seasons  of  the  year.  Lo,  Leo,  Cancer  and  Virgo 3  belong  to  the 
summer,  which  is  hot  and  dry  ;  Aquarius  and  Pisces  to  the 
winter,  which  is  cold  and  humid  ;  Scorpio,  Libra  and  Sagit¬ 
tarius  to  the  autumn,  which  is  cold  and  dry  ;  and  Aries,  Taurus 
and  Gemini  to  the  spring,  which  is  warm  and  humid. 

As  in  the  cycle  of  the  year  there  are,  from  the  increase  and 
decrease  of  the  four  elements,  twelve  fixed  changes  which  never 
move,  so  also  in  the  cycle  of  the  heaven  there  are  twelve  changes 
which  never  move,  and  which  emanate  from  the  increase  and 
decrease  of  the  four  elements,  and  from  the  compact  and  even 
movement  (of  the  heaven). 

1  Read  shemayya.  2  Read  bathulta.  3  Again  read  bathulta. 
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CHAPTER  XVI. 


On  the  reason  why  seven  moving  stars  came  into  being. 

We  showed  also  above  that  the  heaven  and  the  stars  came 
into  being  by  a  natural  process  from  the  balance  and  equilibrium 
of  the  elements,  but  that  they  contained  a  part  emanating  from  the 
antagonistic  movements  which  are  not  balanced  and  which  are 
six  in  number.  Indeed  the  antagonistic  movements  have  six 
variations  with  the  addition  of  a  seventh,  which  is  the  circular, 
and  which  accompanies  them  at  their  extremities,  from  one  end 
of  the  line  to  the  other  end  of  the  line  on  both  sides,  at  a  point 
where  it  rises  and  passes  over  all  of  them.  This  is  the  reason 
why  seven  movements  and  variations  came  into  being  to  differ¬ 
entiate  the  movements  of  the  elements.1  The  seven  movements 
affect  the  seven  moving  stars  as  follows  :  forwards,  backwards, 
upwards,  downwards,  to  the  right,  to  the  left  and  circularly,  as 
illustrated  in  the  following  diagram.2 

All  bodies  that  are  with  us  3  possess  these  seven  movements 
from  the  elements.  How  they  emanate  from  the  elements  we 
have  shown  above. 

Because  the  elements  gave  rise  to  seven  varieties  of  movements 
in  the  straight  movement,  and  because  a  small  proportion  of  this 
straight  movement  is  found  in  the  higher  world,  the  seven 
moving  stars  come  down  from  the  middle  of  the  heaven  towards 
216  the  south,  and  rise  up  through  the  straight  movement  in  a  cir¬ 
cular  way.  This  explains  why  (the  moving  stars)  possess  seven 
movements.  Further,  their  movement  varied,  sometimes  going 
forwards  and  sometimes  backwards — because  the  straight  move¬ 
ment  possesses  increase,  decrease  and  variation — and  in  this 
way  they  possessed  variation  from  the  circular  movement  of 
one  line.  1  his  movement  is  one  and  the  same  without  any 
variation,  although  in  the  circular  diagram  we  placed  a  line 
in  it  as  an  illustration,  according  to  the  laws  of  the  bodies 
which  we  have  with  us.  We  did  this  in  order  to  show  the  seven 
movements  which  emanate  from  the  elements.  In  the  circle 


1  See  above,  First  Discourse,  ch.  XI. 

2  The  line  joining  the  words  “  forwards  ” 
inadvertently  omitted  by  the  copyist. 


and  “  backwards  ”  has  been 
3  Read  dalwathan. 
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of  the  higher  world,  however,  we  do  not  look  at  the  movements 
in  this  way,  because  there  the  straight  lines  are  swallowed  up 
by  the  predominance  of  balance  and  equilibrium,  with  the  con¬ 
sequent  predominance  of  the  circular  movement.1  We  only 
wished  to  demonstrate  by  this  that  the  variation  of  their  seven 
movements  took  place  through  the  power  of  the  elements,  and 
not  from  anything  else,  at  the  time  of  their  creation  by  God. 


On  the  reason  why  two  antagonistic  movements  occurred  in  the 
higher  world,  one  of  which  is  eastwards  and  the  other  west¬ 
wards. 

We  affirm  that  there  are  in  the  circular  impulse  two  move¬ 
ments  which  emanate  from  the  elements,  and  which  are  opposite 

1  Read  zawa  for  shab’a ,  and  read  the  preceding  verb  in  sing. 
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to  each  other.  These  we  have  shown  in  our  above  diagram,1 
by  the  circular  line  of  which  it  is  explained  that  the  hot  element 
made  a  movement  towards  the  humid  and  the  dry  elements, 
and  that  contrariwise  the  cold  element  made  a  movement  towards 
the  humid  and  the  dry  elements.  These  two  movements  are 
contrary  to  each  other,  for  it  is  impossible  that  the  hot  movement 
should  be  directed  towards  the  humid  and  the  dry  elements  in 
the  same  impulse,  but  (it  must  necessarily  be  directed)  in  an 
opposite  impulse  and  movement ;  and  since  the  higher  world 
was  created  from  the  hot  and  cold  (elements)  it  is  imperative 
that  it  should  be  endowed  with  two  antagonistic  movements, 
one  of  which  is  towards  the  east  and  the  other  towards  the  west, 
from  the  same  pole. 

The  functional  ground  for  the  existence  of  the  above  is  the 
following :  God — may  His  glory  be  worshipped — made  our 
world  and  the  world  of  the  heaven  for  the  honour  of  man,  and 
gave  all  to  his  service,  both  the  heaven  and  the  earth  :  the  earth 
to  grow  and  yield  fruits  for  his  sustenance  and  preservation,2 
the  terrestrial  animals,  some  for  his  sustenance  and  some  for  his 
use  ;  and  birds  and  fish  likewise.  It  is  for  him  that  He  made  also 
the  heaven  and  the  stars  for  the  purpose  of  giving  him  light, 
and  completing  for  him,  through  their  rising  and  setting,  his 
night  and  his  day,  so  that  these  might  cause  fruits  to  grow  and 
bring  seeds  to  completion,  together  with  all  other  things  of  which 
the  human  race  is  in  need.  It  is  for  this  reason  that  He  placed 
them  in  an  outside  position,  in  order  that  they  might  all  the  better 
serve  all  man’s  requirements.  As  some  of  the  servants  of  a 
king  surround  him  in  an  outside  place,  and  every  one  of  them 
serves  him  from  outside,  and  prepares  for  him  the  things  which 
are  useful  to  him,  in  this  same  way  God  ordered  the  heaven  and 
the  stars  to  be,  in  an  outside  place,  the  servants  of  man,  the  king 
of  the  earth. 

It  is  written  that  God  made  two  great  luminaries,  a  greater 
luminary  and  a  lesser  luminary,  and  set  them  and  let  them  be 
for  signs.3  God  willed  that  the  cycle  of  the  year  should  be  in 
twelve  months,  and  the  cycle  of  the  week  4  in  seven  days,  so 
that  the  life  of  men  might  be  ordered  in  this  world  in  a  rational 

1  Lit.  “  theory.”  The  diagram  referred  to  here  is  that  on  p.  29. 

2  Read  kuyameh.  3  C/.  Gen.  i.  14-16.  4  Read  shabtha. 


239 


DISC.  V,  CH.  18 

way,  and  so  that  (man)  might  know  the  number  of  months, 
days  and  years,  and  delight  in  the  changes  of  times.  If  this  were  217 
not  so,  men  would  have  lived  irrationally  like  animals.  Because 
God  separated  us  from  them  and  created  for  us  a  spiritual  soul, 
possessing  the  power  of  discernment,  He  made  also  for  us  the 
separation  of  days,  months  and  years,  so  that  we  might  live 
rationally.  With  this  end  in  view  He  created  the  twelve  Signs 
of  the  Zodiac,  so  that  they  might  make  the  twelve  months  of  the 
year  through  the  annual  cycle,  and  also  the  seven  days  of  the 
week.1  In  ordering  the  cycle  of  seven  days  in  every  (week  of  the) 
month,  and  twelve  months  in  every  year,  He  made  the  seven 
moving  stars  to  circle  in  conjunction  with  the  four  (groups  of) 
Signs  of  the  Zodiac,  and  thus  perform  the  one  cycle  of  the  year. 

He  created  also  two  movements  in  them,  because  if  they  had 
only  one  movement  in  one  direction,  the  moving  stars  would  not 
have  made  a  distinct  movement  when  passing  through  the 
twelve  Signs  of  the  Zodiac,  nor  would  the  seven  days  of  the 
week,  which  circle  in  the  month,  have  been  distinguished, 
nor  would  the  year  have  been  completed  by  months  which 
come  into  being  by  passing  through  the  (Signs  of  the  Zodiac) 
in  their  rising  and  setting,  each  one  of  them  finishing  its  course 
in  them  m  thirty  days,  and  the  sun  completing  the  year  in 
twelve  months. 

If  there  had  not  been  two  antagonistic  movements,  this 
would  not  have  taken  place,  and  the  rational  composition  of  this 
world  would  have  been  thrown  into  disorder.  It  is,  therefore, 
with  great  wisdom  that  God  made  two  antagonistic  movements. 


CHAPTER  XVIII. 

On  the  reason  why,  while  the  nature  of  the  heaven  and  of  the  stars 
is  one ,  the  latter  are  bright  and  shining,  while  the  heaven  is 
neither  bright  nor  shining .2 

The  heaven  is  a  thick  and  firm  body,  the  parts  of  which  are 
close  to  one  another.  As  to  the  stars,  they  are  separated  from 

1  Read  shabtha  as  above. 

2  On  this  point  see  Aristotle,  De  Caelo ,  Book  II,  ch.  7,  where  the  explanation 
is  similar. 
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one  another.  It  follows  that  because  the  movement  of  the  heaven 
occurs  in  a  circle,  the  stars  come  into  contact  with  the  ether  which 
is  in  the  upper  regions,  and  which  passes  between  them,  heats  them 
and  kindles  them,  so  that  they  become  ignited,  bright  and  shining. 
In  the  same  way  as  when  we  move  a  piece  of  wood  which  is  on 
fire,  from  east  to  west  with  a  quick  movement,  it  becomes  kindled, 
bright  and  shining,  in  this  same  way  the  stars  when  moving  come 
into  contact  with  the  ether,  which,  in  passing  round  them,  kindles 
and  ignites  the  fieriness  which  is  in  them,  and  they  appear  to  us 
from  far  to  be  bright.  As  to  the  heaven,  because  it  is  thick 
and  very  firm,  and  does  not  contain  separate  parts  which  the  ether 
can  penetrate  and  kindle,  when  the  ether  comes  into  contact  with 
it,  it  turns  back  and  does  not  penetrate  between  its  parts.  This  is 
the  reason  why  (the  heaven)  is  not  bright,  fiery  or  shining. 

The  moving  stars  are  brighter,  and  appear  1  larger,  because, 
as  they  are  never  joined  (to  the  firmament),  the  ether  surrounds 
them  from  all  sides  in  a  circular  way.  As  to  the  fixed  stars, 
because  the  air  does  not  penetrate  between  (them  and)  the  firm 
parts  of  the  heaven  (to  which  they  are  fixed),  they  appear  to  us 
less  bright. 


CHAPTER  XIX. 

On  how  2  the  bright  day  and  the  dark  night  come  from  the  elements . 

The  sun  performs  its  course  in  a  circular  way.  When  it 
is  above  the  earth,  it  expands  the  particles  of  air  by  its  light, 
which  is  then  shed  on  bodies,  and  in  dissolving  the  contraction 
of  the  night  gives  cognisance  of  them  to  the  power  of  vision  which 
218  is  in  the  eye.  This  happens  after  (the  sun)  has  penetrated 
through  the  air  which  has  been  thus  expanded,  and  shone  on 
the  bodies.  This  is  called  day.  When,  however,  the  light  (of 
the  sun)  is  checked  by  the  intervention  of  the  earth,  the  earth 
impedes  by  its  contracted  parts  the  expanded  parts  of  light  from 
penetrating  through  the  air  which  is  with  us.  When  this  happens, 
and  the  particles  of  air  contract  because  of  the  (intervention  of) 

1  Change  the  first  Dalath  of  the  verb  into  Wau.  2  Lit.  “  why.” 
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the  earth,  and  when  this  contraction  reaches  the  bodies,  it 
impedes  the  power  of  vision  from  reaching  them  and  from 
acquiring  cognisance  of  them  ;  and  darkness  is  set  over  the  earth. 
This  is  called  night. 

That  this  is  so  is  illustrated  by  the  bodies  which  we  have  with 
us.  When  we  completely  impede  the  light  of  the  sun  from  pene¬ 
trating  into  a  house,  the  colour  of  the  house  becomes  dark,  like 
night.  The  reason  for  this  is  to  be  found  in  the  earthy  body  of 
the  walls  of  the  house,  which  by  their  contraction  preclude  the 
light  of  the  sun  from  passing  through  them  and  penetrating  into 
the  house.  The  air  which  is  in  the  middle  is  then  contracted, 
and  impedes  the  power  of  vision  of  the  eye  of  those  who  are  in 
the  house  from  reaching  the  bodies  and  distinguishing  one  from 
another. 

Further,  it  is  known  that  the  earth  is  the  cause  of  darkness — 
which  is  nothing  but  absence  of  light — from  the  fact  that  the 
air  is  cold  in  the  night.  The  earth  gives  it  something  of  its  cold 
nature,  as  it  gives  it  something  of  its  contracted  nature.  That 
darkness  comes  to  the  earth  by  accident,  and  not  by  nature,  and 
that  it  is  a  mere  absence  of  light,  while  the  light  of  the  sun  1  is 
something  pertaining  to  an  essence,2  is  known  by  the  fact  that 
when  the  light  of  the  sun  reaches  (the  earth),  darkness  disappears 
from  the  air.  If  darkness  were  something  pertaining  to  an 
essence,3  it  would  have  received  by  itself,  like  light,  a  part  of  the 
air,  and  would  have  fought  against  light,  sometimes  winning 
a  victory  and  sometimes  suffering  a  defeat,  as  fire  and  water, 
which  are  by  nature  antagonistic  (fight  against  each  other).  It  is 
in  this  way  that  light  and  darkness  would  have  acted.  But  because 
we  see  that  light  never  ceases  to  exist,  and  there  is  nothing  to 
change  it,  while  darkness  comes  into  being  and  ceases  to  exist, 
light  is,  therefore,  an  essence,  and  darkness  is  of  the  nature  of 
an  accident. 

The  functional  ground  for  the  existence  of  the  above  is  the 
following  :  God  made  day  and  night  for  the  benefit  of  man  and 
the  rest  (of  the  Creation).  Indeed  4  He  divided  the  life  of 
animals  into  labour  and  rest.  Labour  takes  place  in  the  day,  and 


1  Read  shemsha, 

3  Again  lit.  “natural.” 


16 


2  Lit.  “  natural.” 

4  Delete  the  Lamadh  before  gair. 
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rest  in  the  night,  lest  by  labouring  both  night  and  day  their 
power  should  be  impaired  and  should  perish.  He  made  the  night 
to  set  at  rest  that  which  the  day  fatigued.  It  is  for  this  reason 
that  He  made  the  day  bright  and  the  night  dark.  He  made  the  day 
bright  so  that  (men)  might  distinguish  between  objects  and  bring 
them  together,  and  perform  all  the  arts  and  crafts  of  their  daily 
life  ;  and  so  that  when  darkness  followed  and  they  did  not  dis¬ 
tinguish  between  objects  any  more,  they  might  go  to  rest.  Indeed 
He  foresaw  their  airXrjaria *  that  is  to  say,  their  insatiability,  and 
this  is  the  reason  why  He  ordered  this,  so  that  in  spite  of 
the  fact  that  the  lights  of  art  expand  before  them,  they  might  not 
labour  in  them  to  such  an  extent  as  to  exhaust  themselves  to 
death. 

Further,  He  caused  the  night  to  be  cold,  so  that  it  might 
cool  the  heat  of  summer  days.  Indeed  if  men  and  animals 
did  not  rest  and  refresh  themselves  they  might  possibly  have 
perished. 

Further,  if  there  were  no  night,  there  would  have  been  great 
disorder,  as  there  would  have  been  no  clear  distinction  between 
day,  month  and  year. 


CHAPTER  XX. 

On  the  reason  why ,  while  the  nature  of  the  moving  stars  is  one ,  the 
sun  is  in  the  middle,  Saturn  above ,  and  the  moon  below. 

219  We  affirm  that  the  largest  of  the  (moving)  stars  is  the  sun. 
We  shall  speak  below  of  the  reason  for  its  size.  The  active  and 
first  element  predominated  in  it  more  than  in  the  other  stars, 
and  because  it  is  the  largest  and  most  powerful,  and  because  the 
powerful  first  and  active  (element)  predominated  in  it,  it  occupied 
a  certain  place,  and  the  other  stars  stood  on  this  side  and  on  that 
side  of  it.  This  place  became  the  middle,  and  each  of  the  other 
(stars)  stood  remote  from  the  sun  in  proportion  to  the  an¬ 
tagonism  which  it  possessed  with  it.  Lo,  Saturn,  which  is  cold 
and  dry,  is  in  a  place  above  (the  sun),  and  the  moon,  which  is 

1  Read  the  corrupt  word  of  the  text  accordingly. 
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cold  and  humid,  is  in  a  place  below  1  (the  sun).  As  to  the 
remaining  four  (stars),  two  of  them,  on  account  of  the  medium 
(temperament)  which  they  possess  as  compared  with  that  of  the 
sun  and  that  of  Saturn,  they  occupied  a  place  between  them. 
In  the  same  way,  the  two  remaining  ones  are  between  the  sun  and 
the  moon,  on  account  of  the  medium  (temperament)  which  they 
possess.  On  account,  therefore,  of  the  size  and  greatness  of  the 
sun,  it  occupies  a  middle  position,  and  the  other  (moving)  stars 
stand  on  either  side  of  it. 

If  you  say,  “  Why  is  the  sun  not  above,  in  accordance  with 
its  fiery  and  light  nature,  and  the  other  stars  below,  on  account  of 
their  coldness  and  heaviness  ”  ? 

We  will  answer  that  it  is  on  account  of  the  antagonism  which 
predominates  in  the  straight  movement.  This  happened  also 
because  the  sun  is  in  the  middle  of  the  circular  (movement),  and 
this  happened  to  it  naturally,  in  spite  of  the  fact  that  a  light  and 
hot  thing  should  be  above  and  a  cold  and  heavy  thing  below. 
How  this  process  takes  place  from  the  elements  we  showed  above 
(when  describing)  the  circular  movement.  In  this  process,  when 
complete  balance  and  medium  balance  predominate,  that  which  is 
more  powerful,  hotter  and  lighter  occupies  a  middle  position,  on 
account  of  this  complete  balance  and  medium  balance,  and  that 
which  is  colder  and  heavier  occupies  an  outer  position  on  either 
side.  In  this  way  the  powerful  and  thick  part  of  the  fieriness  of  the 
sun  drew  together  through  the  circular  movement,  and  contracted 
its  parts  in  an  inner  position,  and  (drove  away)  that  which  was 
antagonistic  to  an  outer  position.  Lo,  we  see  in  the  circular 
movement  which  is  with  us  that  when  the  wind  has  a  cir¬ 
cular  movement  it  collects  within  itself  the  scattered  particles 
of  dust,  and  gives  volume  to  objects  which  were  very  small.2 
In  this  same  way,  when  water  makes  a  circular  movement,  it 
collects  the  dreggy  part  in  the  middle.  When,  however,  wind  and 
water  move  straight,  they  scatter  3  and  drive  away  collected 
objects. 

The  functional  ground  for  the  existence  of  the  above  is  the 

1  Lit.  ‘  1  inner  place.” 

2  Lit.  as  small  as  nothing.  The  text  of  the  last  part  of  this  sentence  is 

corrupt.  3  Read  the  verb  in  plural. 
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following :  God  wisely  set  the  sun  in  the  middle  of  the  other 
luminaries  for  the  benefit  of  this  world.  If  it  were  set  in  a  lower 
circle,  it  would  have  burned  the  earth  through  its  proximity 
to  it,  and  if  He  had  placed  it  in  a  higher  sphere,  its  heat  would 
have  reached  us  but  imperfectly,  and  all  flesh  would  have  per¬ 
ished  from  cold  ;  fruits  would  not  have  developed,  nor  would 
plants  have  grown.  He  placed  it  in  the  middle  so  that  when  its 
heat  came  into  contact  with  the  moon  and  with  the  other  (stars) 
it  might  cool,  and  might  give  us  through  its  medium  position  a 
medium  temperament,  and  also  so  that  through  the  increases 
and  decreases  of  its  rising  and  setting  a  preservative  equi¬ 
librium  might  be  established. 


CHAPTER  XXL 

On  whether  the  circle  of  the  sun  and  of  the  other  stars  passes 
under  the  earth ,  or  round  it  in  the  northern  countries. 

220  The  ancients  held  different  opinions  on  this  subject.  Some 
of  them  said  that  they  pass  under  the  earth,  and  some  of  them 
(that  they  pass)  across  the  northern  countries.  In  order  not  to 
lengthen  our  speech,  it  is  not  necessary  to  refer  to  their  testi¬ 
monies,  nor  to  the  earth  which  they  said  is  in  the  shape  of  a  sphere 
in  the  middle  of  them,  like  an  axle  (xevTpov).1 

Those  who  held  that  the  sun  and  the  stars  pass  under  the 
earth  demonstrated  their  point  as  follows  :  in  the  time  of  the 
equinox  (tV^qoia),  that  is  to  say,  equality  between  night  and 
day,  we  see  the  sun  rising  straight  (overhead),  its  circle  being 
like  a  wheel. 

Further,  to  whichever  country  we  go,  whether  it  be  towards 
the  east  or  towards  the  west,  and  whether  we  travel  for  one  day 
or  for  a  thousand  days,  we  see  the  heaven  curving  downwards, 
both  in  plains  and  on  mountain  tops.  The  earth  is  also  seen  in 
this  way,  together  with  the  sun,  the  moon  and  the  stars. 

Further,  some  stars  are  seen  to  be  over  a  northern  country  by 
the  people  who  dwell  in  it,  while  the  same  part  of  the  heaven  is 

1  Cf.  Aristotle,  De  Mundo,  ch.  I,  391  b. 
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known  also  to  those  who  dwell  m  a  southern  country.  (If  the 
stars  did  not  pass  under  the  earth)  these  people  would  not  have 
seen  these  very  same  stars  from  their  two  different  places.1 

Those  who  held  that  (the  stars)  pass  across  northern  countries, 
and  not  under  the  earth,  (affirmed  this  because)  when  they  looked 
at  some  fixed  stars  (it  seemed  to  them)  that  they  moved  in  a 
circular  way  from  south  to  north,  from  north  to  east,  and  from 
east  to  south,  as  the  Great  Bear  and  the  Milky  Way.  They 
asserted  that  the  sun  and  the  stars  do  not  pass  under  the  earth, 
but  that  they  circle  above  the  earth,  and  that  the  light  of  the  sun 
is  obscured  from  our  vision  (when  it  is)  in  northern  countries, 
on  account  of  the  high  mountains  which  are  found  there. 

Whether  they  pass  under  the  earth  or  round  the  earth,  their 
movement  is  circular. 

When  some  men  considered  the  composition  of  the  heaven 
and  the  stars,  that  they  are  from  the  four  elements  like  this 
world  of  ours,  and  that  they  possess  the  two  movements  of  the 
active  elements,  one  of  which  is  in  an  upper  position  and  the 
other  in  a  lower  position,  and  (the  movements)  of  the  two  passive 
elements  which  are  in  the  middle,  and  that  the  impulse  of  their 
circular  movement  is  from  down  upwards  and  from  up  down¬ 
wards— they  concluded  that  the  circle  of  all  the  stars  passed 
under  the  earth. 

Further,  if  the  sun  passed  across  northern  countries,  these 
would  not  have  been  so  cold  that  some  of  them  are  uninhabitable 
on  account  of  the  severity  of  that  cold.  Lo,  in  southern  countries 
there  are  places  which  are  uninhabitable  on  account  of  the 
excessive  heat 2  of  the  sun,  and  so  also  is  the  case  with  eastern 
countries,  where  it  rises,  and  with  western  countries,  where  it 
sets.  The  black  colour  of  the  men  who  live  m  those  countries 
testifies  to  this.  If,  therefore,  the  sun  passed  across  the  northern 
region,  even  if  it  did  not  heat  it  to  the  above  extent,  it  would  for 
a  time  (rea )?)  have  rendered  their  cold  temperate.  It  is  said 
that  this  shows  that  the  sun  passes  under  the  earth. 


1  The  passage  is  complicated. 


2  Read  huma. 
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CHAPTER  XXII. 

On  the  reason  why  the  movement  of  the  sun ,  of  the  moon ,  and  of  the 
(other)  moving  stars  does  not  occur  in  one  place ,  but  some- 
times  above ,  sometimes  below ,  and  sometimes  in  the  middle. 

The  bodies  of  the  sun  and  the  stars  are  composed  of  the  four 
elements,  two  of  which,  fire  and  water,  are  active,  and  the  two 
others,  earth  and  air,  passive.  These  are  found  in  them  in 
balanced  and  even  proportions.  In  accordance  with  the  nature 
of  the  two  active  elements,  (the  sun  and  the  stars)  sometimes 
move  upwards  and  sometimes  downwards,  and  this  without 
any  antagonism  or  fight.  Indeed  if  these  elements  were  fighting 
against  each  other,  all  of  the  stars  would  not  have  moved  upwards 
221  together,  nor  would  they  have  moved  downwards  (together),  but 
a  certain  hot  part  in  them  would  have  remained  above,  and 
a  certain  cold  part  below.  This,  however,  does  not  take  place 
because  there  is  no  antagonism  in  the  parts  which  compose  them. 
Indeed  when  the  sun  goes  down  from  the  middle  of  the  heaven 
towards  the  southern  region,  when  it  stands  in  the  middle,  and 
also  when  it  returns  to  rise  again,  there  is  a  balance  of  heat  with 
humidity. 

It  is  therefore  rightly  that  the  moving  stars  rise  above  because 
of  the  hot  element,  and  go  down  because  of  the  cold  element 
which  are  in  them. 

The  sun  does  not  rise  over  the  northern  region  as  it  sets 
over  the  southern  region.  (This  may  be  explained  by  the  fact 
that)  all  parts  of  this  world  were  composed  of  the  four  elements, 
and  in  their  composition  the  affinitive  was  drawn  to  the  affinitive  : 
cold  towards  cold,  and  heat  towards  heat ;  and  because  heat  ac¬ 
cumulated  in  the  southern  region,  cold  was  drawn  to  northern 
countries,  where  it  increased  as  in  diametrical  opposition  to  the 
heat  which  increased  in  the  southern  region.  And  because  heat 
predominates  in  the  sun,  the  latter  makes  its  circle  in  the 
country  that  is  more  affinitive  to  it,  that  is  to  say,  in  the  southern 
region.  It  rises  until  it  reaches  the  middle  of  the  heaven,  and 
after  standing  there,  it  does  not  pass  across  the  northern  region, 
on  account  of  the  cold  which  has  increased  there,  but  returns 
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and  makes  its  circle  towards  the  southern  region.  This  applies 
also  to  the  moving  stars,  because,  although  they  are  said  to  be 
relatively  cold  and  hot  in  comparison  1  with  one  another,  yet  when 
their  nature  is  compared  with  the  coldness  and  hardness  of  the 
northern  region  they  are  hot.  Further,  because  they  are  bodies 
composed  of  the  four  elements,  and  the  cold  found  in  the  north  is 
only  one  of  these  elements,  compound  bodies  (like  the  stars)  flee 
from  its  excessive  cold. 


CHAPTER  XXIII. 

On  the  reason  why  the  sun  is  larger  than  all  the  other  stars ,  and 

next  in  size  to  it  is  the  moon. 

There  are  two  active  elements  which  always  conquer  the 
passive  ones,  and  of  these  active  elements  one  is  more  powerful 
than  the  other,  that  is  to  say,  heat  is  more  powerful  than  cold. 
This  is  the  reason  why  the  sun  assumed  more  power  than  the 
active  element  of  cold,  and  also  than  the  passive  elements,  to  all 
of  which  it  is  superior  in  size.  That  anything  that  is  expanded 
acquires  more  size  and  becomes  larger  on  account  of  this 
expansion,  may  be  established  by  the  bodies  which  we  have  with 
us.  Dust  has  a  small  size  when  collected  in  one  place,  but  when 
it  is  scattered  in  the  air  and  its  parts  are  expanded,  we  see  that 
it  assumes  a  size  that  is  several  times  larger  than  its  former  size. 
This  principle  may  be  extended  to  other  bodies.  It  is  known  that 
the  fiery  essence  is  more  expanded  (than  the  other  elements)  from 
the  fact  that  when  water  becomes  expanded  by  the  action  of  heat 
which  moves  it,  and  becomes  vapour,  it  occupies  several  times 
more  space.  Because  in  its  nature  the  sun  is  the  most  powerful 
part  of  the  hot  element,  it  predominated  (over  the  other  stars). 
As  to  the  other  stars,  because  the  hot  parts  did  not  predominate 
in  them  to  the  same  extent,2  but  in  some  of  them  there  was 
cold  and  in  some  of  them  a  medium  temperament,  the  sun 
became  larger  than  all  of  them. 

The  moon  became  the  second  largest  (star)  after  the  sun, 
because  the  other  active  element  3  predominated  in  it,  and  it 

1  Read  b-pehma .  2  This  sentence  is  corrupt.  3  /.e.,  cold. 
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thus  became  superior  to  the  others  in  size.  Further  it  appears 
to  us  large  because  it  is  the  nearest  to  us  of  all  the  stars. 

The  functional  ground  for  the  existence  of  the  above  is  the 
following  :  God  made  the  sun  larger  than  all  the  other  stars, 
and  of  a  fiery  nature,  so  that  its  heat  might  reach  us  and  heat 
the  lower  region,  and  thus  cause  fruits  and  plants  to  grow  and 
222  ripen,  and  develop  by  its  heat  all  the  bodies  of  animals.  If  it 
were  small  in  size  like  one  of  the  other  stars,  its  heat  would  not 
have  reached  us,  nor  would  it  have  given  us  light,  and  there 
would  have  been  always  darkness  and  night,  and  all  this  beautiful 
order  of  Creation  would  have  been  disorganised.  There  would 
have  been  also  innumerable  mistakes,1  as  our  vision  would  have 
been  too  weak  to  discern  the  identity  of  objects,  and  the  years, 
months  and  days  of  the  world  would  not  have  been  distinguished, 
and  from  this  great  confusion  would  have  ensued.  Further, 
God  made  the  moon  large  and  near  to  us  so  that  it  might  shine 
in  the  night,  lest  our  vision  should  have  to  endure  deep  darkness 
when  we  wished  to  perform  the  necessities  of  our  life. 

It  is  with  great  wisdom,  therefore,  that  God  made  the  two 
luminaries  larger  than  the  other  stars. 


CHAPTER  XXIV. 

On  the  reason  why  the  moon  receives  light  from  the  sun ,  to  the 

exclusion  of  the  other  stars . 

The  orbit  of  the  moon  is  smaller  than  that  of  all  the  other 
stars,  and  because  of  the  smallness  of  its  circling,  and  the  light¬ 
ness  of  its  course,  it  does  not  acquire  a  sharp  impulse  and  move¬ 
ment.  This  is  the  reason  why  it  does  not  ignite  and  become  hot 
like  the  other  stars,  but  only  to  a  small  extent  which  is  not 
perceived  by  our  vision.  That  it  does  not  become  hot  is  known 
from  the  bodies  which  we  have  with  us.  Those  of  them  which 
have  a  sharp  movement  and  a  swift  course  are  greatly  heated 
and  ignite,  while  those  that  move  slowly  either  are  not  heated  at 

1  Read  paude. 
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all,  or  are  heated  only  moderately  ;  and  anything  that  is  not 
heated  does  not  ignite  and  give  any  light. 

Further,  because  the  moon  is  near  to  the  earth,  it  receives 
more  than  all  other  stars  a  certain  thick  and  dense  humidity 
from  the  vapours  which  rise  from  the  earth  and  obscure  its  bright 
nature.  Because,  therefore,  of  the  shortness  of  its  circuit  and 
the  weakness  of  its  movement,  it  is  not  heated  by  the  ether  ; 1 
and  also,  because  its  nature  is  obscured  by  thick  vapours,  it  does 
not  give  us  light.  When,  however,  it  comes  into  contact  with 
the  sun  and  receives  its  rays,  the  sun  heats  it  and  removes  from 
it  the  thick  humidity  which  adhered  to  it,  and  gives  light  to  it. 
In  this  way  the  heat  of  the  sun  takes  in  it  the  place  of  the  heat 
which  its  movement  lacked,  and  which  did  not  ignite  it  in  the 
middle  of  the  ether.  When  it  becomes  little  by  little  deprived  of 
the  light  of  the  sun,  its  nature  weakens,  and  the  vapours  which 
rise  from  the  earth  become  stronger  and  obscure  it,  until  all  its 
light  disappears  ;  but  when  the  light  of  the  sun  shines  on  it 
again,  it  gives  light. 

As  when  a  mirror,  the  nature  of  which  has  deteriorated  owing 
to  a  thick  humidity  that  collects  on  it,  is  cleared  by  the  move¬ 
ment  of  heat  coming  into  contact  with  it,  and  its  bright  nature 
again  becomes  visible  to  us  and  reflects  for  us  our  own  image, 
so  also  is  the  case  with  the  moon.  The  hot  light  of  the  sun 
comes  into  contact  with  the  moon,  and  its  active  nature  removes 
the  thick  humidity  from  it,  and  brightens  its  nature  ;  and  by 
means  of  this  brightening  and  clearing  it  shines  ;  and  through 
reflection  it  gives  us  back  its  light  through  which  we  see  shapes 
and  images  ;  it  possesses,  however,  a  certain  dark  hollow  which 
denotes  thick  humidity,  which  came  to  it  from  an  unknown 
source,  and  which  remained  in  it  as  an  indelible  accident. 

1  The  author  uses  in  this  chapter,  and  in  chapter  XVIII.  of  this  same 
discourse,  the  word  “  ether,”  in  the  sense  of  “  the  air  in  the  higher  regions,” 
or  “  the  upper  air.”  This  view  does  not  seem  to  be  in  harmony  with  that  of 
Aristotle  ( De  Caelo,  Bk.  I,  ch.  3,  and  Meteorologies  Bk.  I,  ch.  3),  who  holds 
that  the  ether  constitutes  a  fifth  element  in  the  celestial  region. 
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CHAPTER  XXV. 

On  the  colour  of  the  heaven . 

Why  does  the  colour  of  the  heaven  not  appear  to  us  white 
or  black,  or  like  the  colour  of  the  stars  ? 

We  affirm  that  the  nature  of  the  heaven  has  contracted  and 
firm  parts,  and  owing  to  this  contraction  it  does  not  ignite, 
223  since  the  ether  does  not  pass  between  these  parts,  heat  them  and 
ignite  them,  so  that  they  may  appear  white  through  expansion, 
or  red  through  burning,  like  the  stars.  It  does  not  possess  the 
black  colour  because  it  does  not  possess  a  cold  contraction  like 
that  of  the  earth,  which  is  very  dense  ;  but  it  possesses  a  com¬ 
pound  and  light  colour,  composed  of  the  green  and  black  colours, 
which  is  called  by  the  special  name  of  “  the  colour  of  the  heaven. 
The  black  portion  of  it  is  due  to  the  fact  that  its  parts  are  more 
contracted  than  those  of  the  other  heavenly  bodies.  It  does  not, 
however,  possess  a  true  blackness,  because  some  humidity  is 
mixed  with  its  composition,  which  imparts  to  it  a  kind  of  un¬ 
defined  greenness.  We  see  that  humidity  is  able  to  cause  this 
colour,  from  what  happens  in  rivers  and  pools,  m  which  such 
a  green  colour  occurs.  Or  we  may  state  what  is  truer  to  the 
Book,1  namely  that  the  firmament  takes  this  colour  from  the 
humidity  that  is  above  the  heaven. 

Some  people  have  seen  fit  to  affirm  that  this  (colour)  occurs 
because  of  the  remoteness  of  the  heaven.  If  this  were  so, 
however,  why  does  not  the  air  show  the  fixed  stars  which  are  in 
the  heaven,  and  which  are  as  remote  as  the  heaven,  with  the 
same  colour  as  the  heaven  ?  And  why  do  not  the  sun  itself 
and  the  moving  stars  change  their  colour  slightly  ?  If  that 
is  not  the  colour  of  the  heaven,  what  colour  then  does  it 
possess  ?  Every  body  composed  of  the  elements  possesses  a 
special  colour.  What  is  the  colour  of  the  heaven  ?  Red  ?  Lo, 
it  is  not  seen  to  be  red.  White  ?  Not  at  all.  Yellow  ?  No. 
Let  us  therefore  believe  what  we  see.  Lo,  it  is  impossible  that 
a  body  should  exist  without  colour.  Indeed,  we  distinguish 
bodies  by  touch,  by  taste,  by  smell,  by  sound,  or  by  colour. 

1  C/.  Gen.  i.  7,  etc. 
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A  body  emanating  from  the  elements  is  by  necessity  distinguished 
by  one  of  these.  The  elements  cause  the  colours,  as  we  showed 
above,  by  their  antagonism  and  by  the  increase  and  decrease 
which  come  from  them ;  and  because  the  heavenly  bodies 
possess  colours  identical  with  the  colours  of  the  bodies  which 
we  have  with  us,  and  the  bodies  which  we  have  with  us  are 
composed  of  the  four  elements,  the  heavenly  bodies  are,  there¬ 
fore,  composed  also  of  the  four  elements.  The  heaven  shows 
us  the  colour  which  it  possesses,  and  not  that  which  it  does  not 
possess. 

Yet  others  have  affirmed  that  the  heaven  is  not  a  firm  body, 
and  that  its  colour  is  not  its  own,  but  that  this  same  heaven  is 
an  expansion  between  the  seven  circuits  of  the  seven  moving 
stars  and  of  the  twelve  Signs  of  the  Zodiac  ;  that  this  colour 
is  an  illusion  of  our  vision,  on  account  of  the  immense  distance, 
and  not  a  real  colour,  and  that  although  it  is  always  the  same,  it 
does  not  belong  1  to  a  body. 

We  answer  that  if  this  colour  were  the  consequence  of  the 
weakness  of  our  vision,  it  would  have  been  necessary  that  when 
the  sun  shone  in  the  daytime  a  change  should  have  occurred  in 
the  colour,  since  it  strengthens  our  vision  by  its  light,  and  that 
in  the  night  it  should  have  had  another  colour,  on  account  of 
the  disappearance  of  the  light  and  the  consequent  darkness  of 
the  air.  Lo,  we  notice  that  people  whose  vision  is  weakened  by 
(the  darkness  of)  night,  see  a  red  thing  black,  but  when  the 
sun  shines  they  see  it  red.  If  this  takes  place  in  real  bodies, 
how  much  more  would  it  not  take  place  in  things  which  are  an 
illusion  ?  Because,  therefore,  the  colour  of  the  heaven  is  the  same 
by  day  and  by  night,  without  any  change,  it  is,  therefore,  the 
colour  of  a  thick  body,  like  the  bodies  which  we  have  with  us  ; 
and  as  the  colour  of  the  bodies  which  we  have  with  us  suffers  no 
change,  so  also  that  of  the  heavenly  bodies  suffers  no  change. 

Further,  if  our  vision  imagined  this  colour  on  account  of 
distance,  it  would  have  been  necessary,  when  standing  at  the 
top  of  high  mountains  and  looking  over  a  distance  of  ten  miles, 
to  imagine  from  this  distance  the  colour  of  the  heaven  changed,  224 

1  Read  laiteh. 
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however  slightly  ;  but  since  this  does  not  occur,  the  colour  (of 
the  heaven)  is  not  due  to  distance. 

Further,  it  would  have  been  necessary,  when  clouds  collect 
in  the  heaven  at  a  great  distance  from  us,  that  on  account  of  the 
weakness  of  our  vision  we  should  experience  the  illusion  of  this 
same  colour  of  the  heaven  (in  them).  Lo,  when  clouds  collect  in 
the  heaven,  and  one  place  is  cleared  of  them,  we  see  in  that  place 
in  the  heaven  which  is  at  a  great  distance  from  us,  an  emptiness 
between  the  clouds  which  has  the  colour  of  the  heaven.  This 
demonstrates  that  it  is  not  distance  that  gives  us  the  illusion  of 
this  colour,  but  that  it  is  the  very  colour  of  the  heaven. 

Further,  we  see  that  some  stars  are  fixed  and  some  moving. 
In  what  would  the  fixed  stars  be  fixed  ?  In  nothing  ?  It  is 
impossible.  It  is  necessary  that  they  should  be  fixed  in  something, 
and  in  this  case,  it  is  necessary  that  this  thing  should  be  a  body 
like  themselves.  As  they  are  not  fixed  in  the  moving  stars — 
since  the  movement  of  the  latter  is  opposite  to  them — and  as 
there  are  no  other  than  moving  and  fixed  stars,  they  are  there¬ 
fore  fixed  in  a  third  object,  which  is  the  firmament  of  the  heaven, 
according  to  what  the  Prophet  said  :  “  He  set  them  in  the  firma¬ 
ment  of  the  heaven  to  give  light.”  1  Because  the  heaven  is  a 
fixed  body,2  and  because  there  is  no  body  without  colour,  and 
because  colour  is  not  itself  a  special  composition,  that  colour 
belongs,  therefore,  to  the  heaven. 


CHAPTER  XXVI. 

On  the  fact  that  the  heavenly  bodies  have  no  reason ,  wisdom  or  soul. 

Aristotle  and  many  other  ancient  (philosophers)  said  that 
the  stars  have  reason  and  wisdom,  and  that  they  are  divine,  and 
masters  (of  our  destinies).3  In  this  they  strayed  widely  from  the 
truth,  as  we  will  prove  in  the  following  manner.  There  are  two 
movements,  the  voluntary  and  the  compulsory.  The  voluntary 
movement  is  governed  by  a vregovaiov*  that  is  to  say,  freedom 

1  Gen.  i.  17.  2  Read  gushma. 

3  See  Aristotle,  De  Caelo,  Book  II,  ch.  3,  etc. 

4  Correct  the  text  accordingly. 
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of  choice.  Freedom  of  choice  gives  birth  to  various  move¬ 
ments  in  which  are  increases  and  decreases.  Thus  men  are 
endowed  with  various  movements  which  involve  increases  and 
decreases,  but  fire,  earth,  water  and  air  are  affected  by  com¬ 
pulsory  movements. 

It  is  known  that  men  possess  voluntary  movements,  from  the 
fact  that  they  are  always  modifying  their  movements.  Indeed 
when  they  set  out  on  a  journey,  with  the  intention  of  completing 
the  whole  distance,  they  may,  when  they  reach  half-way,  (change 
their  mind  and)  turn  back,  and  this  not  forcibly.  Further,  they 
may  move  for  one  hour,  and  rest  from  movement  for  ten  hours  ; 
or  vice  versa ,  they  may  move  for  ten  hours,  and  rest  for  one  hour, 
while  their  movements  and  their  rest  are  not  limited,  nor  do  they 
emanate  from  the  fight  of  the  elements,  but  belong  to  the  realm 
of  (voluntary)  cessation.  This  is  due  to  the  rational  soul  and  the 
freedom  of  choice  which  men  possess. 

As  to  fire,  earth,  air  and  water,  they  possess  compulsory 
movements  which  they  are  never  able  to  modify.  Indeed,  fire 
has  never  gone  down  after  it  has  risen  up  and  completed  half  of 
its  movement ;  nor  has  earth  moved  upwards.  This  is  due  to 
the  innate  compulsion  of  their  nature. 

Any  being  possessing  voluntary  movement  is  endowed  with 
free-will.  As  long  as  it  is  endowed  with  free-will,  its  ways  and 
movements  are  varied,  it  can  check  them  of  its  own  accord,  and 
it  is  rational  ;  while  any  being  that  does  not  possess  freedom  of 
choice  and  free-will  is  endowed  with  one  movement  which  it 
cannot  change  of  its  own  accord.  As  such  are  fire,  air,  water,  earth, 
sun  and  moon,  which  possess  one  unchangeable  and  compulsory 
movement  which  they  cannot  check  ;  for  instance,  the  sun  and 
the  moon  cannot,  after  having  reached  the  middle  of  their  course, 
rest  for  one  day  or  one  hour,  or  go  backwards.  Their  movement 
does  not  emanate,  therefore,  from  free-will  or  from  freedom  of 
choice  ;  and  if  it  does  not  emanate  from  freedom  of  choice, 
neither  does  it  emanate  from  reason ;  and  these  beings  are  con¬ 
sequently  neither  rational  nor  endowed  with  free-will,  but  are  like 
the  elements,  which  possess  their  movement  naturally  and  com-  225 
pulsorily.  That  this  is  the  case  is  known  by  the  fact  that  some 
of  them  are  hot  like  fire,  such  as  the  sun  and  Mars,  and  some 


254 


BOOK  OF  TREASURES 


of  them  are  cold,  such  as  Saturn  and  the  moon.  If  they  had  a 
nature  that  was  different  from  that  of  the  elements,  there  might 
possibly  have  been  a  doubt  about  them.  Though  it  may  be 
said  that  a  star  goes  backwards  or  burns,  this  happens  from  the 
antagonism  of  the  elements  and  by  compulsion,  as  it  happens 
when  water  flees  from  fire  or  fire  from  water,  and  they  turn 
backwards. 

If,  therefore,  the  stars  are  not  rational  or  endowed  with  free¬ 
will  and  freedom  of  choice,  how  can  they  govern  this  world  and 
grant  life,  death,  wealth  and  poverty,  like  God,  or  guard  from 
untoward  accidents  those  who  are  on  a  journey,  or  cause  one  man 
to  reign,  and  destroy  another  ?  How  can  a  thing  that  has  not 
brought  to  itself  any  change,  increase  or  decrease,  bring  to  others 
either  benefit  or  injury?  How  can  it  give  to  those  who  are 
remote  from  it  a  thing  which  they  do  not  possess,  and  either 
benefit  or  injure  them  ? 

They  may  be  said  to  bring  benefit  and  injury  in  the  sense 
in  which  this  is  said  of  the  elements.  Indeed  fire  cooks  food 
and  gives  heat,  and  in  this  way  it  brings  benefit ;  but  it  brings 
injury  when  it  scorches  and  burns.  Water  also  brings  benefit 
when  it  quenches  thirst,  but  brings  injury  1  when  it  causes 
drowning.  Likewise  earth  brings  benefit  when  we  walk  on  it, 
dwell  in  it  and  derive  2  from  it  all  the  necessities  of  our  daily 
life  ;  but  it  brings  injury  when  it  falls  upon  us  and  kills  us, 
causing  our  death.  This  applies  to  the  stars  which  are  above  ; 
so  the  sun  causes  benefit  m  heating  and  bringing  fruits  to  ma¬ 
turity,  but  causes  injury  in  scorching  and  burning.  The  same 
may  be  said  of  the  other  stars.  But  (the  cherished  conception) 
that  they  bring  people  to  subjection  at  the  time  of  their  birth, 
or  govern  the  world,  or  kill,  or  bring  to  life,  is  a  vain  hope. 
This  type  of  action  is  a  rational  and  wise  one,  which  is  not  of  the 
same  nature  as  that  of  the  elements  ;  and  because  this  action 
pertains  to  a  rational  and  wise  Being,  and  they  are  neither  ra¬ 
tional  nor  wise,  it  is  not  they  that  cause  death,  bring  to  life, 
give  power,  servitude,  wealth  and  poverty  ;  but  these  things 
pertain  to  another  Being,  who  is  God  our  Maker,  who  m  His 

1  Read  the  verb  with  Semkath  instead  of  Sadhe. 


2  Lit.  “  adorn.” 
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incomprehensible  wisdom  gives  kingdom  to  one,  and  wealth 
or  poverty  to  another,  as  He  sees  fit. 

Further,  in  what  way  could  they  bring  power  and  wealth? 
Lo,  we  see  that  suddenly  some  kings  reign,  some  rich  men 
acquire  wealth,  and  some  men  die  ;  and  to  this  may  be  added 
all  the  other  changes  that  happen  in  this  world.  Since  (the 
stars)  are  confined  to  the  heaven  and  are  not  found  in  the  earth, 
and  since  they  are  elemental  bodies,  how  do  they  cause  this 
man  to  reign  and  that  man  to  be  rich?  We  see  that  when 
God  grants  to  somebody  wealth  of  money  or  of  other  possessions, 
he  does  it  through  the  movement  of  the  transference  of  a  body 
from  one  place  to  another  ;  and  in  the  same  way,  when  a  king 
wishes  to  render  somebody  wealthy  he  orders  money  or  other 
possessions  to  be  given  to  him,  and  this  takes  place  through 
a  servant  carrying  them  from  one  place  to  another,  until  the 
receipt  of  them  is  acknowledged  by  the  recipient.  How,  then, 
can  stars,  which  are  confined  to  the  heaven,  do  this  without 
coming  down  ?  If  they  were  found  both  in  the  heaven  and  in 
the  earth,  this  might  possibly  have  happened,  but  since  they  are 
confined  to  the  heaven  this  (power)  does  not  belong  to  them,  but 
belongs  to  the  One  who  is  both  in  the  heaven  and  in  the  earth, 
and  is  unbounded.  (A  star)  is  from  the  nature  of  the  elements, 
is  not  a  creator,  and  is  not  found  both  in  the  heaven  and  in  the  226 
earth,  while  God  is  infinite,  uncreated  and  one,  and  is  truly 
capable  of  doing  this,  as  the  heaven  is  His  throne  and  the  earth 
His  footstool.1 

This  compound  syllogism  may  perhaps  act  as  a  natural  rein 
to  constrain  you  to  leave  your  crooked  path  and  walk  in  the 
straight  path,  and  to  affirm  that  the  stars  do  not  do  these  things 
of  their  own  accord,  but  that  it  is  God  who  does  them  ;  yet  you 
may  pretend  that  the  prognostication  of  these  events  is  found 
m  the  course  of  the  stars,  so  that  if  a  star  reaches  such  a  place 
or  follows  such  a  course,  or  is  in  conjunction  with  another  star, 
it  is  a  prognostication  of  death  to  a  man  who  was  born  under 
it  at  such  an  hour  or  on  such  a  day  ;  or  that  another  accident 
happening  to  (a  star)  is  a  prognostication  of  death  to  one  man, 
of  poverty  to  another,  and  of  illness  yet  to  another. 

1  Cf.  Is.  lxvi.  1 . 
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Against  this  we  Will  answer  :  while  it  is  God  who  causes 
these  things  to  happen,  yet,  for  the  purpose  of  enriching  man 
with  the  knowledge  of  past,  present  and  future  events.  He  may 
have  willed  1  to  bring  them  about  through  the  course  of  the 
stars,  in  the  same  way  as  through  the  prognostication  of  their 
course  we  know  beforehand  the  night,  the  day  and  the  seasons 
of  the  year.  We  may  also  say  that  we  see  a  prognostication 
of  death  through  their  movement,  in  the  same  way  as  we  know 
that  a  man  will  necessarily  die  when  his  head  is  cut  off,  that 
a  living  man  will  live  if  his  head  is  not  cut  off,  that  another 
will  be  drowned  when  falling  into  water,  and  yet  another  will 
suffer  injury  from  the  bite  of  a  reptile,  et  cetera.  It  is  in  this  way 
that  God  may  have  placed  in  the  course  of  the  movements  of 
the  stars  prognostications  of  death,  life,  wealth  and  poverty, 
while  they  themselves  bring  neither  benefit  nor  injury.  Lo,  we 
know  beforehand  that  when  the  sun  follows  in  its  course  the 
southern  path,  it  is  winter,  and  when  it  is  over  us  it  is  summer  ; 
that  when  in  the  winter  no  rain  falls  on  the  earth,  the  agricultur¬ 
ists  and  farmers  will  experience  great  want  and  poverty,  but  that 
when  the  earth  is  saturated  with  rain  and  no  untoward  accident 
happens,  they  will  enjoy  wealth  ;  and  that  when  a  man  never  eats 
bread  or  drinks  water  or  breathes,  he  will  die.  It  is  in  a  similar 
way  that  God  may  have  placed  a  prognostication  of  events  in 
the  position  of  the  movements  of  the  stars.  Such  an  opinion 
may  carry  some  conviction,  and  everyone  may  choose  what  he 
wishes,  as  it  is  possible  that  through  a  foretoken  which  God 
placed  in  their  movements  we  may  obtain  a  foreknowledge  of 
things,  in  accordance  with  what  is  written  :  God  set  them  for 
signs  and  for  seasons,  and  for  days  and  months  and  years.2 

Here  ends  the  fifth  discourse . 

1  Read  the  verb  in  masc. 


2  Cf.  Gen.  i.  1 4. 


AGAIN  BY  THE  ASSISTANCE  OF  GOD  WE  WILL 
WRITE  THE  SIXTH  DISCOURSE. 


CHAPTER  I. 

We  will  speak  of  the  angels. 

BECAUSE  the  angels  do  not  fall  under  the  senses  like  the 
heavenly  and  earthly  species,  we  are  not  able  to  de¬ 
monstrate  their  existence  through  the  senses,  but  have 
to  prove  their  existence  by  reasoning.  We  shall  make  use,  as 
our  guiding  principles,  of  things  which  are  perceived  by  the 

senses,  and  which  lead  us  to  the  things  which  are  beyond  the 
senses. 

We  see  that  man  has  a  soul  which  is  rational  and  incorporeal, 
and  which  does  not  fall  under  the  senses.  This  we  have  de¬ 
monstrated  above  in  short  terms,  and  at  length  in  a  special 
treatise  which  we  wrote  On  the  Soul.  Because  we  see  that  man 
is  composed  of  two  opposite  principles,  corporeal  and  incor-227 
poreal,  we  know  that  an  incorporeal  nature  exists  m  the  same 
way  as  a  corporeal  nature  exists,  of  which  two  natures  man  is  an 
intermediate  composition.  Indeed  we  see  that  there  are  bodies 
which  have  a  separate  existence,  and  which  are  dissimilar  to  the 
composition  of  man.  As  such  are  stones  and  soil.  These  are, 
however,  similar  to  the  body  of  man  qua  body,  which  may  be  cold, 
hot,  et  cetera.  By  analogy  with  this,  it  is  necessary  that  an  incor¬ 
poreal  being  should  be  found  with  a  separate  existence,  dissimilar 
to  the  soul  of  man,  but  similar  to  this  soul  in  immortality  and  in 
incorporeality  ;  and  this  is  the  nature  of  the  angels,  which  is 
distinguished  from  the  soul  by  the  fact  that  the  latter  is  im¬ 
prisoned  in  a  body  and  suffers  with  it  through  its  union  with  it, 
and  acts  through  it. 

We  will  prove  by  the  following  reasoning  that  the  angels  do 
not  suffer  (from  a  body)  :  if  man  is  an  intermediate  being,  he 
must  be  intermediate  between  two  principles,  the  existence  of 
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which  must  be  conceded.  If  this  were  not 1  so,  there  would  have 
been  neither  an  intermediate  being  nor  any  principle.  It  is 
imperative,  therefore,  that  two  principles  should  exist  for  this 
intermediate  being,  namely  the  corporeal  and  the  incorporeal  : 
the  corporeal,  such  as  fire,  water  and  air,  and  the  incorporeal, 
which  is  the  nature  of  the  angels. 

(We  will  demonstrate  our  point)  in  another  way  :  we  see 
that  some  animate  beings  never  know  2  God  or  praise  3  Him. 
As  such  are  the  irrational  terrestrial  animals,  birds  and  fish. 
And  there  are  some  other  animate  beings  who  know  God  and 
praise  Him,  but  not  all  of  them  or  always.  As  such  is  man. 
Now  it  is  necessary  to  suppose  the  existence  of  animate  beings 
all  of  whom  know  God  and  always  praise  Him,  as  an  opposite 
principle  (Sta jicrpov)  to  (the  irrational  animals).  As  such  is 
the  nature  of  the  angels  and  the  demons,  who  are  part  of  them, 
and  fell  away  only  from  His  praise  and  not  from  the  knowledge 
of  His  nature.  As  a  counterpart  of  the  necessary  assumption 
of  the  existence  of  animate  beings  who  are  always  irrational, 
we  must  assume  the  existence  of  animate  beings  who  are 
always  rational  ;  and  both  should  be  known  through  intermediate 
beings  who  partake  of  some  qualities  of  both,  in  the  same  way 
as  there  exist  in  all  created  things  three  kinds  of  occurrences  :  4 
the  necessary,  the  impossible  and  the  possible. 

Because,  then,  the  irrational  animate  beings,  by  the  nature 
of  their  creation,  are  not  able  to  know  God  or  to  praise  Him, 
it  is  necessary  to  assume  the  existence  of  rational  animate  beings 
who  know  God  and  praise  Him  always,  since  we  know  the  exist¬ 
ence  of  intermediate  animate  beings,  some  of  whom  know  Him 
and  some  of  whom  do  not,  and  who  do  not  always  praise  Him. 
Since  we  see  and  know  these  animate  beings,  some  of  whom 
know  Him  and  praise  Him,  and  some  of  whom  do  not,  they  point 
as  with  a  finger  to  the  existence  of  a  nature  of  animate  beings 
all  of  whom  know  God  and  praise  Him  always  ;  and  this  is  the 
nature  of  the  angels.  And  because  these  always  praise  Him 
without  becoming  weary,  they  must  be  impassible  ;  and  because 
all  of  them — and  not  a  part  of  them  only — know  Him,  they 
are  simple  and  all  of  them  of  one  nature,  and  it  would  be  a 

1  Insert  the  negative  la.  2  Read  the  verb  in  active  participle. 

3  Read  mshabban.  4  Lit.  “  matter.” 
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mistake  to  suppose  that  they  emanate  from  antagonistic  forces 
which  cause  suffering  ;  and  if  they  are  simple,  they  are  also 
imperishable  and  immortal.  It  follows  from  all  this  that  the 
nature  of  angels  does  exist. 

(We  will  demonstrate  our  point)  in  yet  another  way  :  if 
God  is  a  king,  and  ruler  of  this  world,  He  possesses  servants 
between  Him  and  the  creation  of  the  heaven  and  earth,  which 
are  composed  of  the  elements  ;  and  these  servants  are  the  angels. 

If  they  be  His  servants,  they  must  be  nearer  to  Him,  and  it  228 
is  necessary  also  that  their  nature  should  be  higher  1  than  that 
of  the  other  beings  who  are  known  by  name,  in  being  im¬ 
passible,  immortal,  simple,  swift  for  service  and  spiritual.  Lo, 
all  the  Books  inspired  by  the  Spirit  proclaim  this  doctrine, 
and  we  must  accept  it  by  faith  ;  but  even  if  we  were  not  men 
of  faith,  we  should  necessarily  have  to  accept  it  from  (arguments 
based  on)  the  nature  of  things. 

If  you  say  that  God  can  govern  without  servants  by  a  sign 
only,  we  will  answer  :  this  is  possible,  as  it  was  possible  for 
Him  to  have  composed  the  bodies  without  the  four  elements  ; 
but  He  willed  it  so,  as  not  only  all  that  He  pleaseth  He  doeth 
in  heaven  and  in  earth,2  but  also  in  the  way  He  pleaseth,  and 
He  was  not  pleased  to  create  the  bodies  of  animals  without  the 
elements,  nor  to  create  the  world  3  by  a  sign  only,  nor  to  govern 
it  without  angels  :  He  made  His  angels  spirits,  and  His 

ministers  a  flaming  fire.”  4 


CHAPTER  II. 

On  the  fact  that  the  hierarchies  of  the  hosts  of  angels  are  three , 
and  these  are  subdivided  into  nine  orders .5 

We  see  that  the  beginning  of  everything  that  God  created  is 
ternary.  As  such  are  the  heaven,  the  earth,  and  the  intervening 

1  Read  ram.  1  Ps.  cxxxv.  6. 

3  Text  repeats  “  world.”  4  Ps.  civ.  4. 

5  On  the  subject  of  this  chapter,  cf.  the  mediaeval  Latin  adage  :  omne  tritium 
perjectum.  See  also  Aristotle,  De  Caelo,  Book  I,  ch.  1  :  “  For,  as  the  Pytha¬ 
goreans  say,  the  world  and  all  that  is  in  it  is  determined  by  the  number  three, 
since  beginning  and  middle  and  end  give  the  number  of  an  ‘  all,’  and  the 
number  they  give  is  the  triad.” 
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space,  which  are  the  three  first  compositions.  The  beginning 
of  their  composition  is  also  ternary  :  essence,  corporeality  and 
incorporeality.  Corporeality  itself  has  three  dimensions  :  length, 
depth  and  width.  Even  the  names  of  bodies  are  ternary  :  them¬ 
selves,  their  homonyms  and  their  paronyms.  Everything  under 
heaven  is  also  ternary  :  the  object  itself,  what  is  outside  the 
object,  and  what  is  inside  the  object.  The  composition  of  speech 
is  also  ternary  :  noun,  verb,  and  that  (part  of  speech)  which  refers 
to  either  of  them,  and  which  constitutes  the  third.  Even  a 
syllogism,  constructed  to  show  that  something  is  true  or  not, 
is  ternary  :  it  is  apodeictical,  sophistical  or  dialectical,1  and 
although  some  men  saw  fit  to  add  two  other  (kinds  of  syl¬ 
logism),  these  are  really  derived  from  the  above  three.  Indeed 
a  syllogism  itself  is  composed  of  three  propositions  :  the  major, 
the  minor  and  the  middle. 

The  four  mathematical  sciences  are  also  ternary  :  astronomy 
has  three  first  movements  :  the  circular  movement  of  the  sun 
and  the  rest  of  the  stars,  which  takes  place  in  the  zenith  2  of  the 
heaven  ;  the  lower  movement  which  takes  place  in  the  southern 
region  ;  and  the  middle  movement  which  takes  place  between 
the  two.  The  beginning  of  the  geometrical  movement  also  is 
directed  towards  three  sides  which  complete  the  perfect  com¬ 
position  of  a  triangle,  and  are  not  in  the  movement  of  a  circle. 
Music  also  is  composed  of  three  movements  of  sounds  :  thick, 
thin  and  medium.  Arithmetic  also  begins  with  a  triad  to  form 
all  numbers  :  an  uneven  number,  an  even  number,  and  the 
sum  of  these  two,  which  is  the  third.  The  composition  of  all 
animals  is  also  ternary  :  two  hands,  and  what  comes  between 
them  ;  two  eyes,  and  a  nose.  To  these  examples  may  be  added 
others,  on  which  there  is  no  need  to  dilate.  They  illustrate 
a  hidden  mystery  which  testifies  that  there  is  one  in  three  and 
three  in  one,  and  thus  shows  that  the  nature  of  the  creation  of 
the  hosts  of  angels  is  one,  and  is  known  in  three  hierarchies,  and 
that  our  God  is  one  in  three.  If  the  Lord  grants  us  life,  we  will 
write  a  particular  and  more  specific  discourse  on  this  subject. 

Although  we  said  that  the  beginning  of  all  division  is  ternary, 
yet  innumerable  other  divisions  sprang  from  it  little  by  little. 

1  Correct  the  Greek  word  accordingly. 


2  Lit.  “  middle.” 
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We  have  only  wished  to  demonstrate  that  the  first  division  of 
everything  shows  the  number  three,  and  because  we  see  that 
this  first  division  of  everything  which  God  created  shows  us  229 
the  number  three,  it  is  necessary  that  the  beginning  of  the  creation 
of  the  angels  should  also  have  been  in  three  hierarchies,  which 
He  divided  in  a  ternary  way,  and  the  sub-division  of  which  He 
limited  in  a  nonary  way,  like  the  rest  of  the  created  beings. 

The  cause  of  everything  is  one  triune  God  who  is  one  in 
three,  and  who,  being  without  beginning  and  without  end, 
cannot  fall  under  any  division.  As  to  the  created  beings,  it 
was  at  the  beginning  of  the  creation  that  they  assumed  the 
quality  of  being  ternary-single  ;  and  because  they  began  to 
be  ternary-single,  while  the  triune  nature  of  God  had  no  be¬ 
ginning,  they  acquired  two  other  divisions  which  go  beyond 
the  ternary  state  :  the  angels  a  nonary  state,  and  this  visible 
world  a  denary  state.  It  is  clear  that  since  the  angels  are  the 
servants  of  God,  some  of  them  should  be  nearer  to  Him,  some 
of  them  farther  from  Him,  and  some  of  them  in  an  intermediate 
position  between  God  whose  dwelling-place  is  heaven,  and  His 
creation  which  is  below. 

Why  did  nine  orders  of  angels  come  into  being,  and  why 
did  their  division,  proceeding  from  a  ternary-single  state,  stop 
in  a  nonary  state,  and  not  reach  a  denary  state  like  the  division 
of  our  numbering,  which  proceeds  from  a  single  to  a  ternary 
state  and  from  a  ternary  to  a  denary  state  ? 

We  answer  :  The  numbering  found  among  created  beings  is 
derived  from  the  elements  through  suffering,  increase  and  de¬ 
crease,  while  that  of  the  angels  takes  place  without  suffering, 
increase  or  decrease.  The  angelic  nature,  beginning  with  a 
single-ternary  state,  and  being  without  suffering,  increase  or 
decrease,  reached  a  nonary  state.  It  did  not,  however,  go 
beyond  the  ternary-single  state,  for,  although  this  ternary  state, 
by  being  added  three  times  to  itself,  reached  a  nonary  state,  its 
ternary  quality  was  preserved  in  this  addition  of  itself.  It  was 
distinguished  from  the  ternary-single  and  single-ternary  con¬ 
dition  which  had  not  been  added  to  itself,  only  in  the  fact  that 
it  was  added  to  itself  in  a  ternary  way. 

As  to  the  visible  nature  which  we  have  with  us,  because 
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it  possessed  suffering,  increase  (and  decrease),  when  it  moved 
from  a  single-ternary  state,  not 1  only  was  it  added  three  times 
to  itself  and  thus  reached  a  nonary  state,  but  it  went  also  beyond 
it  towards  a  denary  state,  where  it  stopped.  The  angelic  hosts, 
because  they  are  created,  were  affected  by  an  addition  which 
does  not  affect  the  Creator,  in  the  fact  that  their  number 
was  added  three  times  to  itself  in  a  ternary  way.  The  reason 
why  the  bodies  (that  we  have  with  us)  acquired  a  denary  state,2 
in  spite  of  their  being  added  three  times  to  themselves,  is  to  be 
found  m  the  fact  that,  at  the  beginning  of  all  numbering,  the 
number  one  moves  first  towards  the  number  three,  which  is  com¬ 
posed  of  uneven  and  even  numbers.3  Indeed  numbering  does 
not  begin  until  the  number  two,  which  is  even,  follows  the  number 
one  (making  three)  ;  and  it  continues  thus  until  the  number 
three  reaches  the  number  nine,  where  the  movement  of  mounting- 
up  stops,  according  to  the  angelic  division.  It  is  after  this  that, 
in  the  composed  beings,  on  account  of  suffering,  an  addition 
begins  towards  the  number  ten,  as  if  the  number  nine  wished 
to  make  a  kind  of  link,  in  order  to  strengthen  the  numbering 
on  account  of  its  weakness,  in  accordance  with  the  order  required 
by  the  composed  beings  that  these  beings  should  be  linked  in 
all  their  compositions  ;  and  so  that  it  might  be  linked,  it  re¬ 
verted  towards  the  number  one  in  a  circular  way.  The  move¬ 
ment  of  numbering  is  thus  completed  in  a  kind  of  cycle.  It  is 
for  this  reason  that  the  ancients  invented,  as  a  first  sign  for 
this  number  (ten)  the  (empty)  space  between  the  forefinger 
and  the  thumb,  formed  in  a  circular  way.4  Indeed  when  the 
numbers  which  we  have  with  us  reach  a  denary  state  they  stop, 
and  then  turn  back  and  mount  up  indefinitely. 

This  is  the  reason  why  the  single-ternary  state  of  the  angelic 
hosts  stops  with  a  nonary  state,  while  the  order  which  we  have 
with  us  stops  with  a  denary  state. 

1  Read  law  for  lewath.  2  Text  is  corrupt. 

3  This  reasoning  about  the  completeness  of  the  number  three,  as  embodying 
even  and  uneven  numbers,  is  found  also  in  the  works  of  a  contemporary  of  our 
author,  the  famous  East  Syrian  or  Nestorian  Patriarch  Timothy,  whose  residence 
was  also  in  Baghdad.  See  my  Woodbrooke  Studies,  Vol.  II,  pp.  63-65. 

4  This  is  an  interesting  explanation  of  the  origin  of  the  cipher. 
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On  the  function  for  which  the  angels  were  created. 

The  angels  were  created  by  God,  as  it  pleased  His  will, 
in  order  to  glorify  and  magnify  His  majesty.  He  was  pleased 
that  praise  should  be  rendered  to  Him  by  the  angels  and  the 
children  of  Adam,  the  former  continually  and  without  ceasing.  230 
He  made  them  a  simple,  swift  and  spiritual  nature  which  does 
not  experience  weariness  or  fatigue,  and  He  placed  them  in  a 
higher  sphere  so  that  they  might  be  near  the  glory  of  His  majesty. 
Being  Himself  everywhere  and  infinite,  He  made  them  im¬ 
material — not  derived  from  the  elements — and  immortal,  and 
divided  them  into  three  hierarchies,  and  caused  these  hier¬ 
archies  to  be  enlightened  one  more  than  another,  in  proportion 
to  its  nearness  to  Himself,  and  one  hierarchy  to  enlighten  the 
hierarchy  that  came  after  it,  and  this  the  next,  until  the  en¬ 
lightenment  reached  the  lowest  order  (of  angels).  This  makes 
manifest  to  us  His  very  high  wisdom,  and  shows  how  in  His 
bounty  He  granted  them  existence  from  non-existence,  and  the 
gift  of  abiding  near  the  Godhead,  the  principle  of  life,  and  praising 
it  continually.  He  made  them  also  His  servants  and  His  mes¬ 
sengers  1  to  this  world  of  ours,  as  2  we  have  seen  them  sent  to 
prophets  and  saints  m  order  to  fulfil  His  commandment.  (He 
created  them)  also  to  receive  the  souls  of  men  and  take  them 
where  He  should  command  them.  They  were  made  in  three 
hierarchies  in  order  to  reveal  m  themselves  the  mystery  of  the 
Trinity  in  one  God,  creator  of  everything.  Further,  He  created 
them  so  that,  when  He  should  come  on  the  day  of  resurrection  to 
raise  the  dead  and  judge  the  earth  in  righteousness,  they  might 
praise  Him  and  glorify  3  Him  while  carrying  the  throne  of  His 
majesty  and  standing  round  Him  in  thousands  and  in  tens  of 
thousands.  He  will  order  them  to  take  the  wicked  to  the  un¬ 
quenchable  fire  and  to  the  outer  darkness  of  hell  which  has 
no  end,  and  the  just  to  the  kingdom  of  heaven  and  to  the  ever¬ 
lasting  life.4 

1  Read  meshtadrane.  2  Text  repeats. 

3  Read  the  verbs  in  the  3rd  person  masc.  plural,  nezaihunai(hi),  etc. 

4  Cf.  Matt.  xxv.  46. 
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CHAPTER  III. 

On  the  fact  that  from  the  nature  of  things  there  will  be  an  end  to 
this  world  ;  and  on  the  resurrection  of  bodies. 

Dissolution  takes  place  by  necessity  m  all  individual  composi¬ 
tions  of  all  species,  at  the  time  when  the  fight  of  the  elements 
ceases  in  them,  as  happens,  for  instance,  m  the  case  of  a  certain 
man — Adam  or  Noah — or  of  a  certain  ox,  horse,  bird  or  pigeon. 
This  individual  dissolution  points  to  the  general  dissolution. 
In  the  same  way  as  the  general  composition  of  this  world  emanates 
from  the  elements,  so  also  will  be  the  case  with  its  dissolution, 
when  the  fight  of  the  elements  from  which  this  general  composi¬ 
tion  emanates  ceases.  Since  nothing  new  is  found  in  the  parts 
which  is  not  found  in  the  whole,  except  rationality  ;  and  since 
there  is  an  individual  composition  and  an  individual  dissolution  ; 
there  must  necessarily  be  a  general  composition  and  a  general 
dissolution  of  this  world.  Indeed  the  cause  which  brings  about 
the  individual  dissolution  through  the  antagonistic  powers  is 
the  same  as  that  which  will  bring  about  a  general  dissolution 
through  the  antagonistic  powers,  and  the  same  as  that  which 
made  the  first  composition  from  the  antagonistic  powers.  If 
the  whole  possessed  over  and  above  its  part  something  more 
than  rationality,  there  might  have  been  room  for  question. 

Why  does  individual  dissolution  precede  general  dissolution  ? 

We  answer  that  the  dissolution  of  an  individual  composition 
takes  place  after  the  fight  of  the  antagonistic  forces  with  one 
another  has  ceased.  When  heat  has  little  by  little  been  defeated 
by  cold,  and  humidity  by  dryness,  the  body  which  was  composed 
of  them  dissolves.  Lo,  the  dissolution  of  each  body  of  animals 
and  human  beings  takes  place  through  death  quickly — in  the 
latter  case  at  the  age  of  about  seventy  years  or  eighty  years, 
231  or  some  other  age  1— because  the  antagonistic  powers  which  are 
in  them  are  found  only  in  a  small  quantity.  As  to  the  general 
dissolution,  it  will  take  place  in  thousands  of  years,  on  account 
of  the  great  quantity  and  energy  of  the  antagonistic  forces  (in 
the  world).  The  time  (required  for  the  dissolution)  of  a  great 
quantity  is  long,  and  for  that  of  a  small  quantity  is  short. 

1  Lit.  “  number.” 
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Further,  as  the  general  composition  took  place 1  at  one  time  and 
suddenly,  while  the  individual  composition  takes  place  little  by 
little,  so  also  the  general  dissolution  will  take  place  at  one  time 
and  suddenly,  while  the  individual  dissolution  takes  place  little 
by  little. 

If  the  part  should  receive  dissolution  and  the  whole  be 
imperishable,  then  the  part  could  not  be  said  to  be  composed 
of  the  same  thing  of  which  the  whole  is  composed  ;  for  if  the 
whole  is  imperishable,  the  part  also  should  be  imperishable. 
It  follows  that  since  the  parts  have  an  end,  the  whole  will  neces¬ 
sarily  have  an  end.  The  only  world  which  will  not  dissolve 
and  have  an  end  will  be  one  possessing  a  simple  nature  in  which 
there  is  no  change  brought  about  by  the  antagonistic  forces  ; 
and  because  this  world  of  ours  is  not  simple,  but  composed 
of  antagonistic  forces,  it  will  necessarily  dissolve  and  end. 

Further,  if  the  beginning  (of  the  created  beings)  as  effected 
by  the  antagonistic  forces  is  the  beginning  of  their  end,  and 
their  beginning  and  their  end  are  thus  the  same  thing,  and  if 
beginning  and  end  are  common  to  all  of  them,  there  will  neces¬ 
sarily  be  a  general  end  and  dissolution,  just  as  there  is  an 
individual  end  and  dissolution. 

Further,  because  the  beginning  of  the  general  composition 
from  the  elements  came  about  through  their  energy  and  vigour — 
since  there  was  fight  and  antagonism  between  these  elements  in 
that  very  composition,  with  victory  and  defeat  taking  place  in 
it — and  because  movement  follows  energy  and  vigour,  while  rest 
and  cessation  from  movement  follow  defeat  and  weakness,  rest 
and  cessation  from  movement  will,  therefore,  follow  the  weakness 
of  the  elements,  and  this  means  the  dissolution  and  end  of  the 
world. 

If  you  say  :  Because  the  general  composition  which  emanates 
from  the  elements  will  suffer  dissolution,  the  composition  itself 
of  the  compound  elements — fire,  air,  water  and  earth — will 
necessarily  also  suffer  dissolution ;  and  since  in  this  case  only 
the  simple  elements  will  be  left,  how  will  these  simple  elements 
be  able  to  remain  by  themselves  ? — 

1  Read  hewa. 
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We  answer  :  The  bodies  came  into  being  from  the  compound 
elements  after  these  compound  elements  became  composed. 
The  compound  elements  precede  the  bodies  in  priority  of  time,1 
while  the  simple  elements  do  not  precede  the  compound  elements 
m  this  way,  because  they  do  not  stand  alone,  but  only  m  them. 
This  is  the  reason  why  they  have  no  priority  or  posteriority  of 
time,  but  only  of  order.  Because,  therefore,  the  simple  ele¬ 
ments  do  not  exist  in  themselves,  but  exist  only  in  the  compound 
elements — as  we  demonstrated  in  our  discourse  above  2 — the  com¬ 
pound  elements  will  not  dissolve  into  the  simple  elements,  as 
the  latter  are  known  only  through  the  former  as  if  they  were 
their  bodies.  The  compound  and  the  simple  elements,3  together 
with  the  bodies,  will,  however,  not  perish  and  cease  to  exist, 
but  will  only  undergo  a  change  from  their  present  existence 
to  another  kind  of  existence.  In  this  way  the  rational  bodies 
also,  in  dying,4  will  only  undergo  a  change  from  their  present 
existence  to  another  kind  of  existence  ;  and  this  is  what  we  call 
**  resurrection.’’ 

The  elements  will  not  cease  from  being  hot,  cold,  humid 
and  dry,  because  it  is  their  nature  to  be  so,  as  we  have  shown. 
Indeed  if  this  nature  ceases,  what  will  remain  of  them  ?  Nothing. 

232  The  heat,  cold,  humidity  and  dryness  of  the  elements  will, 
therefore,  be  preserved.  They  will  only  undergo  a  change. 
Their  natural  substance  will  not  perish,  but  will  be  renewed, 
as  the  prophet  said  :  “  Thou  renewest  the  face  of  the  earth.”  5 

What  is  this  renewal  and  this  change  ? 

(The  elements)  will  cease  from  fighting  one  another,  and 
when  they  cease  from  fighting,  they  will  have  neither  victory 
nor  defeat ;  and  because  there  will  be  neither  victory  nor  defeat 
in  them,  there  will  be  neither  increase  nor  decrease  ;  and  con¬ 
sequently  there  will  be,  in  the  case  of  the  bodies  which  emanate 
from  them,  neither  generation  nor  corruption  6  ;  and  wherever 
there  is  no  generation  and  corruption,  there  is  found  no  con- 

1  C/.  this  statement  with  that  of  ch.  XVII  of  the  Second  Discourse,  where 
it  is  stated,  perhaps  with  reference  to  the  creative  mind  of  God,  that  “  there 
is  no  time  intervening  between  the  compound  elements  and  the  genera  and 
species  which  emanated  from  them.” 

2  See  pp.  5  sqq. 

4  Lit.  “  ‘  ceasing  to  exist.” 


3  Delete  the  Lamadh  at  the  beginning. 
5  Ps.  civ.  30.  6  Read  hubbala. 
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ception,  birth,  dissolution  or  death.  This  is  the  change  and 
renewal  which  will  happen  to  the  elements. 


CHAPTER  IV. 

On  the  fact  that  renewal  and  change  will  affect 1  the  elements  ; 
and  on  how  it  will  happen  that  while  heat ,  cold ,  dryness  and 
humidity  will  be  preserved  in  them ,  no  fight  will  take  place 
between  them . 

The  elements  bring  about  two  compositions,  one  of  which  is 
effected  through  their  antagonistic  powers,  and  the  other  through 
the  balance  and  equilibrium  established  by  their  non-antagonistic 
powers.  We  have  spoken  of  this  above.  The  composition  by 
means  of  the  antagonistic  powers  takes  place  through  the  straight 
movement,  which  is  the  movement  that  governs  our  world ;  that 
is  to  say,  all  the  bodies  which  undergo  dissolution,  deterioration, 
increase  and  decrease  from  the  fight  of  the  antagonistic  forces. 
The  second  movement,  although  emanating  also  from  the  an¬ 
tagonistic  powers  which  fight  and  dissolve  each  other,  is  effected 
through  the  balance  and  equilibrium  (between  the  elements) 
spoken  of  above,  which  the  compositions  of  the  bodies  that  we 
have  with  us  contain  in  a  small  degree  and  quantity,  and  which 
constitute  the  life  and  health  of  the  bodies.  The  heavenly 
bodies  emanated  from  this  second  movement,  through  the  pre¬ 
dominance  in  them  of  a  great  measure  of  balance  and  equili¬ 
brium,  on  account  of  which  they  are  devoid  of  increase  and 
decrease,  and  are  consequently  imperishable,  impassible  and 
immortal. 

How  can  the  elements  change  their  fight,  struggle,  suffering 
and  antagonism  for  something  opposite  to  these  ? — 

We  answer  :  After  the  elements  have  fought  in  this  world 
of  ours  a  long  period  of  time  extending  over  myriads  of  years, 
now  winning  victory  over  one  another,  and  now  suffering  defeat 
from  one  another,  they  will  weaken  and  become  weary  and 
enfeebled.  They  will  then  remain  in  a  quiescent  state,  and  the 
balance  and  equilibrium  which  they  possess  to-day  in  a  small 
measure,  but  which  exists  in  the  heavenly  bodies  in  a  great 

1  Delete  the  Dalath  of  hawe. 
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measure,  will  predominate  in  them  ;  and  after  they  have  been 
defeated,  have  ceased  from  conflict,  and  have  remained  in  a 
quiescent  state,  there  will  be  in  the  bodies  that  emanate  from 
them  an  end  to  increase,  decrease,  and  other  contingencies. 
After  these  bodies  have,  through  the  cessation  of  the  struggle, 
rested  and  ceased  to  live,  they  will  be  renewed  and  will  possess 
qualities  contrary  to  their  present  nature,  namely  incorruptibility, 
immortality,  impassibility,  et  cetera.  As  long  as  equilibrium  is  pre¬ 
served  in  them,  they  will  not  be  affected  by  increase  or  decrease, 
and  thus  the  desire  which  wishes  to  fulfil  a  want  will  cease  to 
exist  in  them  ;  and  as  long  as  there  is  no  desire  and  no  increase 
or  decrease,  there  can  be  no  struggle  and  no  dissolution  and 
death. 

The  heavenly  bodies  will  also  undergo  a  change  when  that 
small  portion  of  passibility  which  they  contain,  and  which 
emanates  from  the  small  measure  of  the  straight  movement 
which  they  possess,  is  conquered.  They  will  then  be  wholly 
impassible.  We  possess  an  infallible  testimony  to  the  possibility 
of  a  composition  from  the  elements  being  unchangeable — as  will 
happen  on  the  day  of  the  resurrection — in  the  heavenly  bodies. 
Indeed  we  have  shown  above  how,  in  spite  of  the  fact  that  they 
are  from  the  elements,  they  are  incorruptible,  immutable  and 
unageing. 

It  follows  from  all  this  that  there  will  emanate  from  the 
elements  another  world  which,  after  the  antagonism  (of  the 
elements)  has  ceased  to  exist  in  it,  will  be  incorruptible,  ever¬ 
lasting  and  immutable. 


CHAPTER  V. 

On  the  fact  that  there  will  be  resurrection,  and  that  this  resurrection 
will  affect  men  alone,  and  not  other  species  of  animals. 

233  Since  all  men  and  all  animals  die  and  are  dissolved,  why  will 
the  resurrection  affect  men  alone  and  not  all  other  animals  ? — 
We  answer  :  All  irrational  animals  are  composed  of  the 
single  nature  of  the  elements,  while  man  is  composed  of 
two  natures  :  the  nature  of  the  elements  which  is  corporeal, 
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and  another  nature  which  is  incorporeal.  As  to  the  animals, 
because  they  emanate  1  from  the  elements  only,  they  will  dis¬ 
solve  into  the  elements.  They  will  remain  in  these  elements, 
will  have  the  same  renewal  as  the  elements  in  general,  and  will 
not  have  a  separate  existence.  Man,  however,  will  have  a 
special  resurrection,  because  he  is  composed  of  two  antagonistic 
natures,  a  corporeal  and  an  incorporeal.  In  its  composition 
with  the  body  his  incorporeal  part  is  hidden  in  this  world  by 
his  corporeal  part,  and  is  dominated  by  it,  so  much  so  that  many 
believe  that  there  is  no  incorporeal  part  in  man,  but  that  all  of 
him  is  corporeal  like  the  irrational  animals.  They  think  that 
all  his  actions  in  general  are  corporeal,  and  since  the  incorporeal 
action  is  noticed  but  little  and  seldom,  they  refer  even  2  this  action 
to  the  body. 

When  (these  two  natures)  become  separated  from  each  other, 
and  the  body  perishes  and  withers  away,  the  soul,  after  having 
been  loosed  from  its  fetters  and  having  gone  out,  waxes  very 
strong  and  vigorous  and  desires  to  return  to  the  body  so  that 
it  may  be  avenged  on  it  for  what  it  had  done  to  it  in  all  the  time 
when,  before  its  separation  from  it,  it  was  naturally  united  with 
it.  Since  the  soul  possesses  towards  the  body  a  natural  in¬ 
clination  like  that  of  a  magnetic  stone  towards  iron,  it  will  clothe 
itself  with  it,  in  accordance  with  the  will  of  the  Creator,  will 
make  manifest  its  action  through  it,  and  dominate  it,  as  it  was 
formerly  dominated  by  it ;  and  in  the  same  way  as  it  formerly 
suffered  from  it  and  was  overcome  by  it,  it  will  in  its  turn  over¬ 
come  it  by  the  impassibility,  immortality  and  incorruptibility 
which  its  nature  possesses. 

In  the  same  way  as  when  two  gladiators  have  fought  each 
other  a  long  time  and  then  have  separated  from  each  other  a 
long  time,  (the  defeated  man)  nurtures  his  strength  and  becomes 
stronger,  more  powerful  and  more  vigorous  after  the  combat 
(th  an  he  was  before),  resembling  a  man  strengthening  himself 
greatly  against  his  adversary  ;  and  a  natural  thought  having  been 
borne  in  upon  him  inducing  him  to  come  again  and  fight  against 
his  adversary,  he  goes  for  him,  and  finding  him  weak  and  en¬ 
feebled,  seizes  him  and  binds  him,  in  such  a  way  that,  on  account 

1  Delete  the  negative  lau.  2  Delete  the  negative. 


270 


BOOK  OF  TREASURES 


of  his  weakness  and  feebleness,  as  contrasted  with  his  own  vigour, 
the  adversary  gives  up  all  attempts  at  further  struggle — in 
this  same  way  will  the  soul,  after  it  has  been  separated  from 
the  body  which  was  fighting  against  it,  wax  strong  and  vigorous, 
return  to  it,  join  with  it,  defeat  it,  and  bestow  upon  it  benefits 
which  its  nature  did  not  possess,  and  which  are  indissolubility, 
incorruptibility  and  immortality:  The  natural  body  dissolves, 
but  will  rise  with  the  soul  as  a  spiritual  body.1  It  follows  that 
the  irrational  animals,  since  they  have  no  incorporeal  nature 
to  be  united  with  their  bodies  on  the  day  of  resurrection,  will 
not  have  resurrection.  Only  man  has  this. 

Animals  came  into  being  to  help  man  and  serve  him  m  this 
imperfect  world,  so  that  they  might  satisfy  the  necessities  of 
his  daily  life,  some  of  them  acting  as  his  mounture,  and  some 
others  as  his  food,  et  cetera.  When,  however,  man  has  risen,  all 
passions,  together  with  the  desire  for  food,  will  cease  to  exist 
234  in  him,  and  so  he  will  not  be  in  need  of  the  food  and  service 
which  they  afford  him.  If,  therefore,  they  were  created  for  him 
in  this  world  in  order  to  satisfy  his  necessities,  and  if  he  is  not  in 
need  of  anything  m  the  next  world,  they  will  not  rise  on  the  day 
of  resurrection,  when  the  cause  for  which  they  had  come  into 
being  has  ceased  to  exist.  God  created  nothing  to  no  purpose 
or  haphazardly. 

(The  point  may  be  explained)  in  another  way  :  God  is  a 
just  Judge,  who  united  the  body  to  the  incorporeal  soul  which 
is  thus  in  this  world  joined  with  the  body  and  suffers  from  it, 
while  its  own  nature  is  impassible  and  immutable  ;  and  because 
God  is  just,  and  did  not  judge  the  body  2  and  condemn  it  (m 
this  world),  He  will  judge  it  and  condemn  3  it  in  the  next  world, 
in  order  to  mete  justice  to  both  body  and  soul. 

(The  point  may  be  explained)  m  yet  another  way  :  We 
see  in  this  world  fall  and  death,  which,  involving  as  they  do 
the  end  of  a  state,  imply  the  existence  of  a  state  which  has  no 
end.  Death,  which  is  an  end,  implies  life  which  is  unending  ; 
corruptibility,  which  is  also  an  end,  implies  incorruptibility 4 
which  is  unending  ;  and  fall  implies  a  risen  state  which  is 

1  Cf.  I  Cor.  xv.  44.  2  Read  all  the  pronouns  in  masc. 

3  Lit.  “  give  it  death.”  4  Read  lla  instead  of  Iwath. 
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unending.  In  this  world  there  exist  death,  corruption  and  fall, 
which  are  all  of  the  nature  of  an  end,  while  unending  life,  in¬ 
corruptibility  and  resurrection  are  not  found  in  it.  There  will, 
therefore,  be  another  world  in  which  there  will  be  unending  1 

i  •  ^  t  # 

lire,  resurrection,  incorruptibility  and  immortality. 

(The  point  may  be  explained)  in  yet  another  way  :  There 
are  four  contrasting  propositions,  the  first  of  which  is  without 
beginning  and  without  end,  and  the  second  also  without  beginning 
and  without  end  ;  the  third  with  beginning  and  with  end,  and 
the  fourth  with  beginning  and  without  end.2  The  first  and 
second  belong  to  God  the  Creator,  and  the  third  and  fourth  to 
His  creation.  We  have  already  shown  how  the  nature  of  God 
is  without  beginning  and  without  end,  and  how  the  created 
beings  found  in  this  world  in  which  we  are  had  a  beginning 
and  will  have  an  end  ;  and  since  in  this  world  in  which  we  live 
only  three  of  these  propositions  are  known  to  exist,  there  must 
necessarily  be  (a  world)  in  which  the  fourth,  which  is  with  be¬ 
ginning  and  without  end  will  be  found,  and  this  is  the  next  world, 
m  which  there  are  no  antagonistic  forces,  no  suffering,  no  fight, 
no  dissolution  and  no  death.  It  is  said  that  it  will  be  an  angelic 
world,  as  the  angels  of  God  are  in  heaven.  We  will  show  this 
m  the  following  diagram. 


1  Delete  the  Wau  before  dla. 


2  See  diagram  below. 
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(The  point  may  be  explained)  in  yet  another  way  :  We  have 
shown  that  this  world  had  a  beginning  and  will  have  an  end. 
Because  something  1  will  be  left  over  from  this  beginning  and 
this  end,  this  will  give  rise  to  a  different  beginning.  What 
is  left  over  from  this  world  will  be  the  beginning  of  another. 
If  this  other  beginning  is  different  from  the  first  one,  it  will 
necessarily  take  place  through  a  change  in  the  (elements)  which 
brought  it  about.  Since  it  will  be  different,  its  very  difference 
will  separate  it  from  this  one,  to  the  extent  of  making  it  a  new 
world. 

(The  point  may  be  explained)  in  yet  another  way  :  The  just 
have  done  good  and  the  wicked  evil,  and  both  have  died  in  this 
world  without  receiving  the  reward  or  punishment  due  to  their 
deeds.  There  will,  therefore,  be  another  world  in  which  there 
will  be  a  rewarder  of  the  just  and  a  punisher  of  the  wicked,  so 
that  justice  may  be  done. 


CHAPTER  VI. 

235  On  whether  as  people  die  in  this  world  so  they  will  rise  on  the 
day  of  resurrection  :  children  as  children ,  young  men  as  young 
men,  old  men  as  old  men,  and  tall  men,  short  men,  fat  men, 
thin  men,  sick  men,  healthy  men,  et  cetera,  as  such . 

We  affirm  that  these  are  accidents  which  happen  m  this 
world  on  account  of  the  increases,  changes  and  deteriorations 
which  take  place  in  it.  This  is  due  to  the  fight  and  antagonism  of 
the  elements,  and  to  the  straight  movements  of  which  we  spoke 
above.  In  the  day  of  resurrection,  however,  because  this  anta¬ 
gonism  will  weaken,  and  the  elements  will  desist  from  their  fight, 
since  in  the  place  of  the  strong  movement  which  they  possess 
the  medium  balanced  part  will  predominate  in  them,  the  bodies 
which  emanate  from  them  will  also  receive  a  medium  balance 
and  equilibrium.  After  they  have  received  it,  they  will  have,  in 
the  next  world,  the  age  of  youth  which  has  not  the  defect  of  the 
age  of  children  or  the  increase  which  characterises  the  age  of  old 
men.  If  we  believe  in  the  Book,  it  will  be  the  perfect  age  in  which 
our  Lord  rose  from  the  dead.  Indeed  till  this  age  is  reached,  the 

1 1.e of  the  elements. 
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body  receives  increase  in  all  its  members,  as  by  a  natural  reckon¬ 
ing  we  showed  above.  Because  all  the  sufferings  that  arise  out 
of  antagonism,  increase  and  decrease  will  cease  in  man,  he  will 
rise  in  one  complete  harmony  in  which  there  are  no  sufferings 
from  increase  and  decrease,  and  he  will  consequently  have  no 
short  stature,  tall  stature,  fatness,  thinness,  or  any  incidental 
thickness.  These  occur  from  the  deteriorations  that  affect  him, 
and  since  these  deteriorations  which  are  the  originating  cause  (of 
the  above  accidents)  will  disappear,  the  latter  also  will  disappear, 
and  in  their  place  the  nature  of  the  body  which  had  died  1  will 
rise  in  a  perfect  form. 

If  the  body  rises  in  a  perfect  form,  it  should  be  with  all  the 
members  which  make  it  perfect,  such  as  hands,  feet,  head,  et 
cetera ,  which  do  not  emanate  from  suffering  through  increase  and 
decrease,  like  tallness,  shortness,  fatness,  thinness,  et  cetera ,  but 
from  the  natural  substance  of  the  elements  found  m  all  the 
species.  The  whole  species  possesses  all  the  members,  but  no 
whole  species  possesses  shortness,  tallness,  et  cetera.  These  are, 
therefore,  not  essential,  and  will  necessarily  cease  to  exist,  but  the 
natural  substance,  together  with  all  the  members  m  which  it  is 
shown,  will  rise ;  for  if  the  members  which  were  formed  by  con- 
gealment  from  the  natural  substance  of  heat,  cold,  humidity  and 
dryness  do  not  rise,  the  natural  substance  itself  will  not  rise  ; 
and  if  the  natural  substance  does  not  rise,  it  will  not  be  the 
man  who  died  who  will  rise,  but  something  else  or  nothing.  The 
substance,2  therefore,  will  rise  with  all  the  members  which  pertain 
to  it. 

If  the  man  who  does  evil  will  receive  punishment,  and  the 
man  who  does  good  will  receive  reward,  it  follows,  since  we  do 
these  things  through  our  members,  that  we  shall  rise  also  with 
our  members.  With  what  shall  we  stand  before  the  Judge  ? 
Will  it  not  be  with  our  feet?  With  what  shall  we  present  our 
apology  ?  Will  it  not  be  with  our  mouth  ?  With  what  shall  we 
distinguish  the  sheep  from  the  goats  that  are  on  the  left  hand  ? 
Will  it  not  be  with  our  eyes  ?  The  perfect  body,  therefore, 
consisting  of  its  substance  and  all  (the  members)  through  which 
this  substance  is  known,  will  rise. 


1  Lit.  “  fallen.” 


18 


2  Read  ovoia. 
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236  What  about  those  who  were  righteous  in  their  youth,  and 
became  unrighteous  in  their  old  age  ?  Will  the  body  of  youth 
have  its  reward  in  their  case,  in  the  same  way  as  in  the  case  of 
those  who  committed  unrighteousness  in  their  youth  and  right¬ 
eousness  in  their  old  age  ? 

We  answer  :  The  body  of  young  men  and  of  old  men  is  one 
and  the  same  body,  and  there  is  no  difference  between  them 
qua  body.  Socrates  was  one  and  the  same  man  when  he  was 
young  and  when  he  became  old,  and  his  body  did  not  change 
into  that  of  Alcibiades  1  by  the  fact  that  it  received  a  certain 
change  from  the  quantitative  increase  which  extends  from 
childhood  to  old  age.  Since,  therefore,  it  is  the  very  same  body 
qua  body,  whether  it  was  still  young  when  the  man  became 
unrighteous,  and  old  when  he  became  righteous,  or  whether 
it  was  young  when  he  became  righteous  and  old  when  he  became 
unrighteous.  A  sin  does  not  belong  to  youth  or  old  age,  to  a 
small  or  to  a  great  quantity,  but  to  the  body  in  general ;  and  the 
body  as  such  is  always  the  same.  Indeed  a  part  of  it  does  not 
become  righteous  while  it  is  young,  and  another  part  become 
unrighteous  in  old  age.  If  it  were  divided  into  parts  there  might 
have  been  room  for  doubt.  In  the  same  way  as  Socrates,  when 
he  was  a  young  man,  had  an  illness  in  his  body,  which  was  healed 
when  he  became  old,  and  as  this  illness  was  in  all  his  body  in 
his  youth,  and  this  healing  was  in  all  his  body  in  his  old  age, 
and  he  was  not  ill  with  some  parts  of  his  body  in  his  youth,  and 
(healed)  with  some  others  in  his  old  age,  but  these  parts  were 
the  very  same  parts  when  he  was  ill  and  when  he  was  healed — 
in  this  same  way  the  illness  of  sms  is  m  all  the  body  of  a  man  m 
his  youth,  and  not  in  one  part  of  it  only,  and  the  healing  of 
righteousness  is  in  all  of  it  in  his  old  age,  and  not  in  one  part  of 
it  only,  as  this  state  does  not  come  upon  the  body  from  increases 
or  decreases. 

1  Text  erroneously  “  Helypiades,”  with  a  slight  change  of  Koph  into  Wau. 


DISC  VI,  CH.  7 

CHAPTER  VII. 


275 


On  how  the  body  will  be  dissolved  into  the  elements  after  death  ; 
and  on  how  on  the  day  of  resurrection  the  part  which  was 
dissolved  will  come  and  be  composed  into  the  body . 

We  affirm  that 1  we  have  shown  from  the  nature  of  things 
that  the  elements  have  in  their  nature  the  power  to  give  birth  to 
the  bodies  of  animals,  animal-plants  and  plants.  We  have  shown 
also  the  reason  why  animals,  to  the  exclusion  of  planls,  have  bones, 
flesh,  veins,  arteries,  et  cetera.  We  have  also  shown  by  a  com¬ 
parison  between  the  movements  of  the  bodies  which  we  have 
with  us  and  those  of  the  heaven  and  of  the  stars,  the  reason  why 
the  latter  came  into  being  immutable  and  incorruptible.  In 
the  same  way  as  in  the  first  congealment  the  compositions  of 
these  bodies  became  incorruptible  and  immutable  on  account 
of  their  movement,  so  also  when  the  antagonism  (of  the 
elements)  is  weakened 2  by  the  predominance  of  balance  and 
equilibrium,  they  will  bring  about  another  composition  emanating 
from  the  movement  of  heat,  cold,  humidity  and  dryness,  this 
time  acting  in  a  balanced  way,  and  not  in  such  a  way  that  one 
of  them  predominates  over  another.  They  will  thus  give  birth 
to  the  bodies  which  had  dissolved,  and  which  will  be  exactly 
as  they  were,  but  without  corruption.  I  believe,  then,  that  a 
second  composition  will  take  place,  and  this  is  easily  feasible, 
because  the  elements  will  preserve  the  power  which  they  con¬ 
stantly  possessed  in  this  world,  even  if  they  have  ceased  from 
their  antagonism. 

The  way  in  which  that  part  of  the  bodies  of  men  which  had 
reverted  to  the  elements  and  become  one  with  them  will  be  com¬ 
posed  again,  become  a  body  and  join  with  the  soul,  may  be 
explained  m  the  following  way : 

Each  human  body  receives  from  the  soul,  by  its  union  with 
it,  a  distinct  individuality  and  particular  characteristics.  When 
the  soul  has  moved  away  from  the  body,  and  the  body  has 
dissolved  into  the  elements  and  become  one  with  them — heat  237 
with  heat,  cold  with  cold,  et  cetera — it  will,3  in  becoming  one 

1  Read  the  first  letter  as  a  Dalath  instead  of  a  Wau. 

2  Change  the  verb  accordingly.  3  Remove  the  Wau. 
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with  them,  preserve  the  same  individuality  that  it  possessed 
from  the  soul  through  its  union  with  it.  Indeed  the  body 
possesses  in  itself  particular  characteristics  which,  through  a 
power  unknown  to  the  senses,  will  begin  to  act.  This  may  be 
illustrated  by  the  stone  of  Heracles  1  which,  although  possessing 
an  identical  nature  with  all  other  stones  in  coldness  and  dry¬ 
ness,  possesses  a  little  ferrous  power,  and  is  found  in  ferrous 
mountains.  When  iron  is  brought  near  to  it,  a  power  that  is 
not  perceived  by  the  senses  leaps  out  from  the  stone  towards 
it,  on  account  of  the  particular  characteristics  and  individuality 
that  it  possesses  from  it,  causing  a  mutual  attraction.  This 
characteristic  is  not  found  in  the  other  black  stones  which  (in 
appearance)  resemble  it  in  every  way.  The  same  thing  will 
happen  to  the  body  of  man,  possessing  as  it  does  particular 
characteristics  and  powers  which  emanate  from  the  soul  on 
account  of  its  union  with  it.  When  the  soul,  being  immortal, 
acquires  energy,  and  comes  to  the  body  to  avenge  itself  on 
it  and  absorb  it,  the  body  will  run  2  from  the  elements  towards 
the  soul,  and  the  soul3  towards  the  body,  and  the  body  will 
take  from  the  elements  the  (individual)  power  which  was  kept 
in  them,  and  which  will  match  the  soul  and  fit  it,  as  an  impres¬ 
sion  fits  the  stamp.  The  soul  will  not  receive  from  the  elements 
anything  except  that  which  belongs  to  it  alone  and  not  to  another 
soul.  In  the  same  way  as  the  impression  of  an  image,  when 
brought  back  to  its  stamp,  fits  it  easily  and  immediately,  on 
account  of  the  likeness  that  it  received  from  it,  and  in  the  same 
way  as  the  impression  does  not  fit  another  stamp  which  has  no 
likeness  to  it,  so  also  in  the  day  of  resurrection  each  soul,  when 
coming  to  be  reunited,  will  run  towards  the  images  and  likenesses 
which  it  had  impressed  upon  its  body  by  its  former  union  with 
it,  and  will  impress  itself  again  on  it. 

If  you  say  :  “  How  can  you  show  me  in  the  elements  the 
individuality  and  the  particular  characteristics  which  each  body 
took  from  its  soul  ?  ” 

We  answer  :  I  cannot  show  4  you  this  through  the  senses  in 
the  same  way  as  (I  can  show  you  that)  in  a  triangle  there  are 

1  /.e.,  the  magnetic  stone. 

3  Read  the  pronoun  in  fem.  hi. 


2  Read  the  verb  in  masc. 

4  Lit.  “  This  cannot  be  shown.” 
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two  equal  sides,  and  in  a  circle  a  round  circumference ;  nor 
can  1  show  you  through  the  senses  the  dissolution  of  the  bodies 
into  the  four  elements,  nor  how  each  of  these  elements  receives 
what  is  of  the  same  nature  as  itself,  for  this  is  known  only 
mentally.  It  is  in  this  same  way  that  the  individuality  which  the 
body  possessed  from  the  soul,  and  which  was  absorbed  by  the 
elements,  is  perceived  only  mentally.  It  is  in  a  state  of  poten¬ 
tiality,  and  comes  into  action  for  the  purpose  of  its  union  with 
its  individual  soul  and  not  with  another.  As  the  (particular) 
power  which  is  found  m  the  earth,  and  which  emanates  from  the 
elements,  remains  after  the  dissolution  (of  the  particular  body 
which  it  affects)  ;  and  as  when  a  grain  of  wheat  or  of  barley  or 
a  bean,  et  cetera ,  falls  into  the  earth,  it  draws  to  itself  from  the 
earth  a  power  that  is  particular  to  itself  ;  and  as  the  particular 
power  of  each  species  of  cereals  is  perceived  only  mentally,  and 
not  through  the  senses  ;  and  as  one  species  does  not  receive  the 
power  that  belongs  to  its  neighbour — so  also  each  soul  coming 
to  be  reunited,  will  receive  its  individual  body  from  the  earth 
and  from  the  other  elements,  and  take  out,  for  the  act  of  reunion, 
the  individuality  possessed  by  them. 


CHAPTER  VIII. 

In  what  does  this  world  differ  from  the  next  world ,  and  in  what 

does  it  resemble  it  ? 

In  this  world  the  bodies  (of  men)  are  composed  of  the  four 
elements,  are  joined  with  the  soul,  and  experience  generation, 
corruption,  increase,  decrease,  conception,  birth,  life,  death,  and  238 
the  fight  of  the  elements  with  one  another.  The  next  world  will 
resemble  this  world  in  that  the  bodies  in  it  will  be  composed  of 
the  same  elements,  and  will  have  life  ;  but  it  will  differ  from  it 
in  that  no  dissolution  will  affect  its  composition,  and  no  increase 
or  decrease  or  conception  or  birth  or  death  or  fight  of  the 
elements  will  occur  in  it. 

We  prove  this  to  be  the  case  by  two  reasons,  the  first  of  which 
is  connected  with  the  Creator  and  the  other  with  the  movement 
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of  the  elements.  The  reason  connected  with  the  Creator  is  His 
infinite  goodness  whereby  He  bestowed  upon  the  Adamic  race 
the  gift  of  being  in  His  image  and  likeness.  Through  this,  man 
rose  above  all  other  creatures,  which  became  his  servants.  This 
is  the  reason  why  He  endowed  him  with  something  which  does 
not  perish  and  deteriorate,  and  in  which  that  image  and  likeness 
is  made  manifest,  namely  the  immortal  and  impassible  soul. 
And  He  gave  him  also  a  passible  and  mortal  body,  and  gave 
him  in  this  world  the  things  that  pertain  to  this  body,  which 
are  death  and  corruption.  If  there  were  always  corruption,  in 
what  would  the  goodness  of  God  have  been  known  ?  And  if 
there  were  no  corruption,  no  death  and  no  perishableness,  we 
should  not  have  known  our  salvation  from  our  present  life, 
corruption,  death  and  perishableness.  Indeed  if  we  were  im¬ 
mortal  and  imperishable,  we  might  have  believed  that  it  was 
not  the  goodness  of  God  that  was  the  cause  of  this,  and  that  it 
happened  by  a  kind  of  natural  necessity.  When,  however,  there 
is  a  transformation  from  corruption  to  incorruption,  from  death 
to  immortality,  and  from  perishableness  to  imperishableness,  we 
know  that  this  transformation  emanates  from  the  providence  of 
the  goodness  of  God. 

Further,  if  we  had  not  been  passible,  we  should  not  have  en¬ 
joyed  impassibility,  as  there  would  have  been  no  contrast ;  and 
we  find  happiness  in  contrasts.  We  shall  enjoy  the  next  world 
as  those  enjoy  good  health  who  have  experienced  illness.  It  is 
with  great  wisdom,  therefore,  that  the  Creator  made  this  world 
passible  and  mortal,  and  the  next  world  impassible,  immortal 
and  imperishable.  In  proof  of  this  we  have  the  impeccable 
testimonies  found  in  the  Gospels  and  in  all  the  other  Books, 
about  which  we  need  not  here  weary  our  listeners,  as  they  are 
clear  and  well-known  to  everybody,  and  are  accepted  by  faith. 

Our  aim  has  generally  been  in  all  our  works  to  demonstrate 
our  statements  from  the  nature  of  things,  so  that  no  one  might 
be  able  to  reject  them.  The  testimonies  taken  from  the  Books 
are  accepted  without  question  by  believers  only,  while  non¬ 
believers  do  not  accept  them.  For  this  reason  we  wrote  a  book 
containing  ten  syllogisms  taken  from  the  nature  of  things,  which 
prove  that  Christ  is  both  God  and  man,  and  we  added  to  each  of 
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these  natural  syllogisms  many  testimonies  from  all  the  Books 
of  the  Prophets  and  from  the  Holy  Gospel,  which  demonstrate 
also  that  Christ  is  both  God  and  man.  We  based  it  on  the 
method  of  the  three  laws  :  the  natural,  the  written  and  the 
spiritual,  a  method  that  points  to  the  Holy  Trinity.  We  inserted 
in  it  many  testimonies  from  the  Books,  because  it  was  our  aim 
to  do  so. 

We  further  wrote  a  book  On  Faith ,  m  which  we  demonstrated 
that  there  is  a  God,  who  is  one  in  three  and  three  in  one  ;  that 
He  created  everything  from  nothing  ;  that  we  have  by  necessity 
to  be  baptised  and  to  receive  the  body  and  the  blood  of  Christ ; 
that  we  have  to  worship  towards  the  east ;  and  that  God  has  a 
Son  and  a  Spirit,  et  cetera .  We  did  not  quote  m  this  book  any 
testimonies  from  Holy  Writ,  as  the  above  points  belong  to  those 
who  believe,  and  believers  accept  them  without  difficulty. 

We  also  wrote  a  book  On  the  Soul ,  divided  into  twenty 
chapters,  which  demonstrate  its  existence,  its  nature,  how  and  239 
why  it  exists  ;  that  it  is  immortal,  incorporeal  and  endowed  with 
a  movement  that  is  perpetual  and  particular  to  itself  ;  whether 
or  not,  and  in  what  way,  the  different  souls  exist  in  a  separate 
place  before  their  bodies  come  into  existence  ;  whether  the  soul 
grows  up  with  the  body  or  grew  up  before  it ;  the  manner  of 
its  existence  after  the  body  has  ceased  to  exist  ;  and  that  it  does 
not  emanate  from  the  elements,  as  some  people  have  erroneously 
asserted  ;  together  with  different  other  questions  concerning 
the  soul.  In  this  book  we  did  not  refer  to  the  demonstrations 
of  the  ancients  concerning  the  soul,  or  to  their  opinions,  nor 
did  we  deviate  from  the  tenets  of  the  Holy  Church. 

Our  aim  in  all  our  books  has  been  to  demonstrate  the  truth 
by  reasons  taken  from  nature,  and  (to  write)  in  a  compendious 
way,  so  that  the  reader  may  obtain  benefit  without  much  trouble.1 
We  have  not  quoted  new  theories  set  forth  by  others,  thus 
resembling  a  man  who  takes  pleasure  in  the  crops  of  a  field  that 
does  not  belong  to  him,  as  you  have  already  seen  in  the  method 
adopted  by  us  in  this  book.  Indeed  we  do  not  believe  that  in 
it  we  have  troubled  anybody  with  the  labour  of  others. 

We  also  wrote  before  this  book  medical  works  On  the  Causes 

1  Lit.  “  through  short  terms.” 
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of  Fevers  and  On  Canine  Hydrophobia.1  We  wrote  also  On  Urine ,2 
and  on  other  medical  and  non-medical  subjects,  according  to 
the  same  method.  These  works,  through  the  dissertations  taken 
from  the  nature  of  things  which  they  contain,  through  the  com¬ 
pendious  way  in  which  the  words  are  expressed  in  them,  and 
through  the  moulds  in  which  the  opinions  are  cast  in  them, 
testify  to  themselves  that  they  are  the  fruits  of  our  own  labour. 

The  second  and  natural  reason  mentioned  above,  which 
shows  in  what  way  this  world  differs  from  the  next,  and  in  what 
it  is  identical  with  it,  is  the  following  :  God  placed  in  the  move¬ 
ment  of  the  elements  the  power  to  become,  through  their 
mutual  antagonism,  the  cause  of  a  change  which  will  be  common 
to  all  of  them,  and  to  be  a  sign  whereby  rational  beings  may 
understand  this  change.  This  (future  change)  may  be  known 
from  the  fact  that  the  elements  are  not  one  nature,  but  four 
natures  different  from  one  another.  Indeed  if  they  were  one 
nature  they  would  not  have  undergone  any  change  ;  but  because 
there  are  in  them  antagonistic  changes  common  to  all  of  them, 
these  must  necessarily  give  rise  to  a  total  reversal  of 3  antagonism  ; 
and  the  natural  and  mutual  antagonism  and  change  (which  they 
now  possess)  will  bring  also  a  change  m  this  very  antagonism 
and  changeability.4  The  elements  must,  therefore,  possess  two 
different  actions,  having  two  categorically  opposite  principles, 
that  is  to  say,  the  power  to  produce  two  worlds  different  from 
each  other,  each  of  them  being  contrary  to  the  other  in  its  general 
working.  It  follows  that  because  there  is  here  a  general  change 
and  antagonism  in  the  elements,  that  is  to  say,  corruption,  death,5 
suffering,  fight  and  penshableness,  there  must  necessarily  be 
another  kind  of  union  of  souls  and  bodies,  which  will  be 
without  corruption,  death,  suffering,  fight  or  penshableness. 

If  you  say  that  m  this  world  heat  possesses  an  antagonistic 
change  in  relation  to  cold,  and  humidity  in  relation  to  dryness, 
but  that  this  change  does  not  affect  mutually  all  the  four 

1  This  work  is  found  in  the  present  MS.  (Mingana,  Syriac  559,  ff.  366-396). 

2  All  these  books  of  the  author  are  also  mentioned  in  his  work  on  Canine 
Hydrophobia,  see  Catalogue  of  the  Mingana  Collection,  Vol.  I,  pp.  136-137. 

3  Read  the  word  with  a  Dalath  at  the  beginning  instead  of  a  Wau. 

4  Lit.  “  will  change  that  change.”  5  Read  Wau  instead  of  Dalath . 
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elements,  but  is  only  partial  and  belongs  to  one  or  another  of 
them : — 

We  answer  :  Corruption,  fight  and  decomposition  are  due 
in  this  world  to  all  the  elements  acting  together,  and  if  this 
is  so,  it  is  necessary,  as  we  said  above,  that  another  change  due 
to  them  all  should  exist,  which  will  be  without  antagonism,  and 
consequently  without  corruption  and  dissolution  ;  and  it  is 
m  this  that  the  next  world  will  be  different  from  this  one. 

How  can  (the  elements)  possess  such  1  an  antagonistic  change, 
affecting  all  of  them  together  ? 

We  answer  :  The  elements,  after  having  mutually  waged  a 
great  war  lasting  myriads  of  years  among  themselves,  will  240 
become  weary ;  and  after  they  have  become  weary,  their  move¬ 
ment  will  weaken,  and  after  this  weakening  of  their  vigour,  their 
antagonistic  movement  will  quieten,  and  the  balance  and 
equilibrium  of  movements  which  is  found  in  the  elements, 
and  of  which  we  have  spoken  above,  will  hold  sway  over  them. 

As  two  fighters  at  the  beginning  of  their  fight  are  very  strong 
and  possess  a  powerful  movement,  but  this  movement  weakens 
little  by  little  m  the  course  of  the  fight,  m  such  a  way  that  if  they 
spend  a  long  time  m  their  fight  this  movement  will  weaken  so 
much  that  they,  having  been  deprived  of  their  energy,  will  be 
completely  unable  to  move — so  also  after  the  elements  which  we 
have  with  us  have  waged  war  for  a  long  time,  they  will  become 
weak  and  weary 2  and  their  antagonistic  movement  will  quieten 
and  cease  to  exist.  Then  general  dissolution  will  set  in,  and 
the  elements  and  everything  that  emanates  from  them  will 
undergo  a  change  and  a  renewal.  When  their  antagonism  has 
ceased,  and  the  balance  and  equilibrium  which  are  m  them 
have  been  strengthened,  a  general  renewal  will  3  affect  every¬ 
thing,  and  there  will  be  a  resurrection  from  death  for  all  the 
Adamic  race.  After  balance  and  equilibrium  have  reigned,  there 
will  of  necessity  be  no  increase,  decrease  or  generation.  Indeed 
desire  takes  place  when  there  is  something  lacking  which  has  to 
be  filled,  or  when  there  is  superfluity  arising  from  addition  which 
has  to  be  cast  out.  And  because  (the  next  world)  will  have 
balance  and  equilibrium,  without  any  increase  or  decrease,  there 

1  Read  d~hana.  2  Read  methmahlin.  3  Delete  the  first  Wau. 
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will  be  neither  dissolution  1  nor  end  to  its  composition.  Indeed 
end  occurs  through  dissolution,  and  dissolution  through  dis¬ 
integration  of  parts,  and  (since  this  disintegration  will  not  be 
found  in  the  next  world)  it  will  have  no  dissolution.  It  follows 
that  the  next  world  will  be  devoid  of  dissolution,  perishableness 
and  suffering.  This  characteristic  will  differentiate  this  world 
from  the  next,  but  the  next  world  will  be  identical  with  this 
in  the  fact  that  both  are  composed  of  the  very  same  elements, 
so  that  the  same  elements  which  we  have  with  us  will  also  be 
found  there. 

The  meaning  of  rising  implies  a  state  of  having  fallen  ;  the 
meaning  of  impassibility  implies  a  state  of  having  been  passible  ; 
the  meaning  of  immortality  implies  a  state  of  having  been  mortal ; 
and  the  meaning  of  imperishableness  implies  a  state  of  having 
been  perishable. 

The  body  in  union  with  the  soul  will,  therefore,  rise  in  the 
next  world.2 


CHAPTER  IX. 

On  the  fact  that  there  will  be  heaven  and  hell ,  and  on  what  heaven  is, 
and  what  hell  is,  both  from  the  Book  and  from  the  nature  of 
things. 

We  find  that  in  this  world  there  are  by  necessity  two  kinds  of 
happiness  and  two  kinds  of  torment.  What  are  they  ?  One 
kind  is  the  happiness  and  torment  of  the  body,  and  the  other  kind 
is  the  happiness  and  torment  of  the  soul.  Food,  drink,  marriage, 
and  the  rest  of  such  desires  belong  to  the  body,  and  its  de¬ 
privation  of  them  is  its  torment.  On  the  other  hand,  meditation 
on  God,  and  the  knowledge  of  Him,  together  with  the  know¬ 
ledge  of  new  discoveries  concerning  the  created  beings  and  of 
the  natural  sciences,  are  the  delight  and  happiness  of  the  soul, 
and  its  deprivation  of  them  constitutes  its  pain  and  torment. 
Because  the  happiness  or  the  torment  of  the  soul  belongs  to  its 
own  nature,  and  this  nature  will  endure,  and  will  not  change, 


1  Read  sheraya. 


2  Lit.  “  there.’’ 
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cease  to  exist,  dissolve  or  end  ;  and  because  the  nature  of  the 
body  will  dissolve  and  consequently  its  happiness  will  by  neces¬ 
sity  also  dissolve,  cease  to  exist  and  end,  there  will  necessarily 
be  a  delight  and  a  torment  which  will  be  unending  and  im¬ 
perishable,  corresponding  with  the  nature  of  the  soul  ;  and  since 
this  world,  together  with  its  desires,  its  happiness  and  its  torment, 
will  end,  there  will  by  necessity  be  another  world  which  will  not 
end  and  perish.  The  happiness  of  that  world  will  be  the  king- 241 
dom  of  heaven,  and  its  torment  hell.  And  because  meditation 
on  God  and  the  knowledge  of  Him,  together  with  the  knowledge 
of  the  discoveries  of  natural  sciences  concerning  the  created 
beings  and  the  understanding  of  them  are  happiness,  and  ignor¬ 
ance  of  them  is  torment,  these  will  endure  in  the  next  world. 
The  kingdom  of  heaven  will,  therefore,  be  meditation  on  God 
and  the  knowledge  of  the  nature  of  the  created  beings,  while 
lack  of  them  will  be  hell.  It  follows  that  there  will  necessarily 
be  heaven  and  hell  in  the  next  world. 

There  will  be  a  reward  for  the  labours  of  the  just,  which  is 
the  kingdom  of  heaven,  consisting  in  the  delight  of  the  Abrahamic 
table,  a  thing  which  eye  hath  not  seen,  nor  ear  heard,  and  which 
hath  not  entered  into  the  heart  of  man.1  There  will  also  be  hell, 
consisting  in  the  torment  with  which  the  wicked  will  be  requited 
for  their  evil  deeds  :  a  fire  that  is  not  quenched,  a  worm  that  dieth 
not,2  and  outer  darkness.3  The  torment  of  the  wicked  will  not 
be  corporeal,  because — since,  as  we  have  shown  above,  the  happi¬ 
ness  and  delight  of  the  body  in  this  world  come  to  it  naturally 
through  increase  and  decrease,  by  food  and  drink,  and  its  pun¬ 
ishment  and  torment  by  lack  of  food  and  clothing,  and  by  pains 
and  afflictions,  and  since  we  shall  rise  on  the  day  of  resurrection 
impassible,  imperishable  and  immortal — we  shall  not  be  in 
need  of  the  happiness  and  delight  which  emanate  from  food  and 
drink,  and  which  are  caused  by  passibility.  If  we  were  in  need  of 
them  we  should  still  have  been  in  this  world  and  passible,  and  in 
this  case  in  what  would  this  world  have  been  distinguished  from 
the  next  ?  In  nothing,  if  this  were  so.  But  because  the  things 
pertaining  to  the  body  will  not  rise  with  it,  as  the  soul  will 

1  Cf.  I  Cor.  ii.  9.  2  Cf.  Mark  ix.  44  and  48. 

3  Cf.  Matt.  xxii.  13,  etc. 
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overcome  these  things  when  it  is  reunited  with  the  body  and  works 
in  it  the  things  pertaining  to  itself,  there  will  be  no  happiness 
emanating  from  food  and  drink  ;  and  since  this  happiness  eman¬ 
ating  from  food  and  drink  will  not  be  found  in  the  next  world, 
neither  will  the  torment  enamatmg  from  them  be  found  in  it. 
Indeed  where  1  there  is  no  food  there  is  no  deprivation  of  food,  and 
where  there  is  no  antagonism  to  give  rise  to  fight,  there  are  no 
afflictions,  suffering  and  corruption  ;  and  if  these  are  not  found 
there,  what  will  be  the  happiness  (of  the  just)  and  the  torment  of 
the  wicked  which  will  be  found  there,  except  meditation  on  God 
and  on  the  created  beings,  and  ignorance  of  them  respectively, 
as  we  have  learned  ? 

Let  us  prove  this  point  more  fully  by  some  short  demonstra¬ 
tions  from  this  world.  Lo,  we  think  of  God  as  being  the  in¬ 
finite,  incomprehensible,  unfathomable  and  bounteous  Creator, 
who  by  His  supreme  wisdom  created  everything  from  nothing, 
and  composed  the  various  and  innumerable  genera  and  species, 
the  heaven,  the  earth,  the  sun,  the  moon,  the  stars,  and  all 
creatures.  When  we  do  this  we  experience  great  happiness  and 
delight.  This  delight  is  for  us  without  satiety,  and  on  many 
occasions  it  conquers  the  happiness  of  the  body,  which  in  this 
world  often  conquers  the  soul. 

Further,  when  we  enquire  into  the  composition  of  the  created 
beings,  the  differentiation  of  the  species  of  animals*  the  cycle 
of  the  years  of  this  world,  the  movement  of  the  heaven,  the  course 
of  the  stars,  the  science  of  Arithmetic,  Geometry  and  Music, 
and  understand  them  to  a  small  extent,  we  greatly  rejoice  and 
delight,  and  experience  a  happiness  which  outweighs  the  happi¬ 
ness  of  the  things  which  relate  to  the  body.  Indeed  we  practise 
this  kind  of  meditation  naturally.  Lo,  we  exercise  our  thoughts 
all  day,  from  morning  till  evening,  and  find  great  happiness  when 
our  thought  proceeds  from  one  knowledge  to  another,  and  after 
understanding  this  one,  it  proceeds  to  yet  another,  and  so  on 
without  ceasing  ;  in  such  a  way  that  if  a  man  wished  to  put  down 
242  in  writing  every  day  the  thought  of  his  mind,  he  would  be  able 
to  write  a  large  book. 

In  the  same  way  as  a  hungry  man  is  urged  2  by  his  body 
1  Read  aika .  2  Delete  the  first  Wdu . 
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to  eat,  so  also  human  nature  is  urged  forcibly  by  the  soul  to  en¬ 
quire  into  things,  and  to  know  their  causes.  This  is  the  reason 
why,  when  a  man  notices  an  assembly  of  men,  he  runs  towards 
them  to  know  the  cause  of  their  collecting  together,  even  if  his 
going  there  to  enquire  into  their  motives  is  to  the  detriment  of 
the  necessities  of  the  body.  This  is  the  particular  and  natural 
food  of  the  soul,  and  it  will  continue  with  it,  and  will  not  undergo 
any  change.  Its  torment  and  pain,  from  which  it  greatly 
suffers,  consists  in  its  deprivation  of  knowledge ;  and  when  it 
wishes  to  understand,  in  accordance  with  its  nature,  the  things 
pertaining  to  God  and  the  things  pertaining  to  the  world,  and 
cannot  comprehend  them,  it  becomes  greatly  distressed,  even 
when  the  body  is  satisfied  ;  and  sometimes  a  man  claps  his 
hands  together  (in  vexation),  and  often  he  refrains  from  eating, 
and  his  face  assumes  a  sad  appearance. 

Very  often  when  we  wish  to  acquire  the  knowledge  of  an  art 
or  a  science,  such  as  building  a  house  which  we  had  intended  to 
build,  or  fashioning  a  vessel,  or  making  any  other  thing,  and  we 
fall  short  of  the  knowledge  of  our  enterprise,  we  are  stricken 
with  much  pam  and  grief  ;  but  when  we  perform  it  success¬ 
fully  we  rejoice,  jubilate  and  exult.  It  follows  from  this  that  the 
soul  possesses  a  particular  happiness  belonging  to  its  nature, 
and  consisting  in  the  comprehension  of  the  knowledge  of  God  and 
of  the  knowledge  of  the  created  beings,  and  (that  it  possesses) 
also  a  torment  consisting  in  its  deprivation  of  the  knowledge  of 
God  and  of  the  created  beings.  Its  happiness  in  this  world  is 
small,  because  it  is  impeded  by  the  body,  as  it  is  written  :  We 
know  in  part  and  we  prophesy  in  part,  and  we  see  through  a 
glass  darkly,  but  then  1  perfectly  and  face  to  face.2 

This  may  be  proved  as  follows  :  When  by  our  faith  we 
comprehend  a  difficult  point  concerning  God  or  concerning 
His  providence  towards  the  created  beings,  we  rejoice  and 
jubilate  greatly,  in  such  a  way  that  we  may  die  for  it,  in  order  not 
to  give  it  the  lie  or  deny  it ;  and  the  more  perfectly  our  point  is 
established  so  that  no  one  can  deny  it,  the  more  we  rejoice. 
Indeed  if  we  rejoice  when  we  acquire  the  knowledge  of  the 
building  of  houses,  how  much  more  shall  we  experience  an 

1  Read  tamman.  2  C/.  I  Cor.  xiii.  9-13. 
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ineffable  joy  when  we  have  acquired  a  perfect  knowledge  of 
the  composition  of  this  world,  the  greatness  of  the  heaven  and 
its  nature,  the  right  size  and  nature  of  the  sun,  moon  and  stars, 
the  knowledge  of  the  composition  and  differentiation  of  each 
species  (of  created  things),  the  union  of  the  soul  with  the 
body,  and  the  structure  of  all  the  world?  Will  it  not  be  a 
wonderful  joy,  of  which  we  have  no  experience  here,  and  which 
does  not  fall  under  any  of  the  senses  ?  Since,  however,  we  have 
not  experienced  it  we  cannot  possibly  describe  it. 

When  the  resurrection  takes  place,  the  happiness  of  the  body, 
which  emanates  from  antagonism  and  which  was  an  impediment 
to  the  soul,  will  cease  to  exist,1  together  with  the  torment  with 
which  it  was  affected,  and  which  consisted  in  its  deprivation  of 
food.  The  body  will  rise  incorruptible  and  devoid  of  any  such 
passions,  as  it  is  written  :  We  are  sown  in  corruption  and  we 
shall  rise  in  incorruption  ;  it  is  sown  a  natural  body  and  it  is 
raised  a  spiritual  body.2 

When  the  bodies  have  risen  in  impassibility,  then  the  soul 
will  conquer  the  body,  as  there  is  nothing  to  impede  its  light ; 
and  it  will  absorb  the  body  in  the  same  way  as  it  was  itself 
absorbed  by  the  body  in  this  world.  When  the  desires  and 
passions  of  the  body  cease  to  exist,  and  nothing  remains  but 
things  pertaining  to  the  soul,  then  we  shall  see  clearly  and  face  to 
face.  “  To  see  clearly  ”  means  in  this  connection  that  we  shall 
243  see  completely,  that  is  to  say,  we  shall  know,  as  it  is  written  : 
I  shall  see  the  work  of  Thy  hands,  the  heaven  and  the  moon 
which  Thou  hast  ordained.3  “  To  see  ”  signifies  here  “  to 
know,’’  for  vision  refers  both  to  the  soul  and  to  the  body. 
Theory  4  is  nothing  else  but  the  vision  of  the  mmd.  In  the  next 
world  we  shall  know  God  and  the  created  beings  with  the  vision 
of  the  soul ;  and  it  is  this  act  that  we  shall  perform  in  the  future. 
The  sentence  “  I  shall  see  ”  means  that  1  have  not  yet  seen,  and 
if  I  have  seen  I  have  seen  only  figuratively  and  not  really,  like  a 
shadow  and  not  the  true  substance  of  face  to  face.  This  is 
the  happiness  that  is  kept  for  the  diligent. 

As  to  the  torment,  it  consists  in  a  complete  deprivation  of 

1  Delete  the  Wdu.  2  Cj.  I  Cor.  xv.  42-43. 

s  Cf.  Ps.  viii.  3.  4  In  the  original  meaning  of  the  word. 
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the  knowledge  of  God  and  of  the  created  beings,  a  thing  con¬ 
trary  to  the  light  of  the  kingdom  (of  heaven),  and  this  is  the 
outer  darkness  which  stands  before  the  knowledge  of  the  soul 
and  impedes  it  from  rejoicing  in  the  glorious  and  ineffable  light 
of  the  Holy  Trinity,  one  God.  The  sins  and  evil  deeds  which 
the  wicked  have  committed  will  stand  before  the  eye  of  the  soul, 
and  will  blind  it ;  and  it  will  in  consequence  be  affected  with 
dfifiAvcoTTia,  that  is  to  say,  dimness  of  vision,  which  is  an  incurable 
and  hopeless  disease  which  acts  like  the  thick  matter  of  walls 
that  impedes  the  light  from  penetrating  and  from  illuminating 
those  who  are  imprisoned  in  a  house.  *This  is  the  outer  and  the 
extreme  1  darkness. 

If  when  we  are  deprived  in  this  world  of  a  certain  know¬ 
ledge,  we  experience  great  pain  and  anxiety,  so  that  the  pain 
conquers  not  only  the  soul  but  also  the  happiness  of  the  body 
how  much  more  shall  we  not  suffer  in  the  next  world  an  inde¬ 
scribable  and  insufferable  pain  when  the  nature  of  the  soul  shall 
stand  in  its  naked  reality  without  anything  to  impede  or  check 
it  ?  The  pain  and  torment  that  man  will  experience  then  will 
be  more  intense  than  the  torment  that  he  experiences  here  in 
a  strong  fire.  He  will  burn  there  with  an  immaterial  fire,  which 
is  not  quenched,  and  which,  because  of  the  thought  which  will 
agitate  it,  kindle  it  and  ignite  it,  will  not  cease  from  burning,  in 
such  a  way  that  he  will  be  constantly  perturbed  and  never  at  rest  ; 
(and  this  fire  will  be  like)  a  worm  which  will  not  die  and  to  which 
there  will  be  no  end.2  On  account  of  its  severity  and  insuffer¬ 
ableness,  when  sinners  compare  that  torment  with  the  torment 
found  in  this  world,  they  will  long  to  be  refreshed  in  the  torment 
of  this  world.  The  torment  and  the  happiness  of  the  next 
world  will  be  in  proportion  to  its  greatness,  sublimity  and  power  ; 
and  what  is  worse  than  anything  else  will  be  the  lack  of  hope  that 
that  torment  will  ever  come  to  an  end.  The  fact  that  that 
torment  will  not  come  to  an  end  will  render  it  a  double  torment, 
than  which  there  is  none  severer.  As  to  the  just,  the  holy  and 
the  righteous,  when  they  rise  3  in  the  excellence  of  the  angelic 
nature  and  in  a  glorious  light— as  it  is  written  :  All  will  rise  up 

1  Change  the  Nun  into  Yodh.  2  Cf.  Mark  ix.  44. 

3  I  read  d-l$aimin. 
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like  angels  1 — since  there  will  be  no  opaque  matter  of  sins  which 
will  dim  (their  vision)  they  will  see  2  face  to  face,3  through  lamps 
the  oil  of  which  will  not  diminish  or  fail,  but  will  shine,  through 
the  good  works  of  these  men,  and  enlighten  the  nature  of  their 
soul  to  contemplate  and  to  receive  the  perfect  knowledge  of 
God,  which  is  the  true  life,  according  to  what  is  written  :  This 
is  life  eternal,  that  they  might  know  Thee  the  only  true  God.4 

The  kingdom  of  heaven  is  truly  life,  and  hell  death,5  and  it 
is  through  life  that  the  eye  of  the  soul  is  enlightened  to  see  God 
and  delight  in  Him,  as  it  is  written  :  Blessed  are  the  pure  in 
heart,  for  they  shall  see  God.6  The  knowledge  of  God  is  life, 
and  life  is  the  kingdom  of  heaven.  Listen  for  this  to  the  words 
of  our  Lord,  who  said  :  “  These  shall  go  into  eternal  life,  and 
the  others  into  everlasting  torment.”  7  The  knowledge  of  God 
244  is,  therefore,  life  and  the  kingdom  of  heaven,  of  which  it  is 
written  :  Eye  hath  not  seen  nor  ear  heard,  neither  have  entered 
into  the  heart  of  man,  the  things  which  God  hath  prepared  for 
them  that  love  Him.8  This  consists  in  a  new  life,  a  supreme 
delight  and  happiness,  the  greatness  and  the  sublimity  of  which 
cannot  be  described  with  the  tongue  of  the  children  of  Adam. 
Indeed  a  thing  that  does  not  exist  in  this  world  cannot  possibly 
have  been  heard  by  the  ear,  or  seen  by  the  eye,  or  have  entered 
into  the  heart  of  man.  Knowledge  does  not  comprehend  it,  nor 
does  man  understand  it,  but  God  alone.  If  an  eye  had  seen  it 
or  an  ear  heard  it,  it  would  have  been  in  this  world  ;  and  how 
could  God  have  prepared  for  those  who  fear  Him,  that  which 
might  be  possessed  also  by  those  who  do  not  fear  Him  ? 

If  somebody  says  here  that  God  will  grant  the  righteous  9 
in  the  next  world  a  variety  of  food  and  drink  emanating  from  the 
elements,  but  not  resembling  that  found  in  this  world,  because 
they  will  eat  this  food  without  suffering,  and  will  drink  without 
pain  ;  and  that  in  the  same  way  the  wicked  will  experience  a 
torment  emanating  from  the  elements,  but  not  resembling  that 
found  in  this  world : — 


1  Cf.  Matt.  xxii.  30,  etc. 

3  Cf.  I  Cor.  xiii.  1 2. 

5  Delete  the  first  Wau. 

7  Cf.  Matt.  xxv.  46. 

9  Lit.  “  them.”  Read  Ihdn. 


2  Read  hazairi. 
4  John  xvii.  3. 
6  Matt.  v.  8. 

8  I  Cor.  ii.  9. 
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We  will  answer  :  Whatsoever  God  wills.  He  does  ;  and  if 
He  wills  to  grant  them  something  dissimilar  from  that  found 
in  this  world,  and  emanating  from  the  elements  so  that  they 
may  delight  in  it.  He  can  do  so  easily.  We  cannot,  however, 
prove  whether  this  will  be  the  case  or  not,  as  this  surmise  will 
be  similar  to  another  whereby  one  might  say  that  God  can  easily 
create  a  third  world  from  the  elements  ;  but  we  do  not  know 
whether  God  wills  to  do  this  or  not.  Indeed  if  He  so  wills, 
He  can  create  not  one  world  only,  but  ten  worlds.  We  can 
only  think  of  the  thing  which  He  has  willed  and  created,  and 
we  see  that  He  has  created  two  natures  in  this  world  :  a  cor¬ 
poreal  and  an  incorporeal.  The  corporeal  nature  will  complete 
in  this  world  all  things  pertaining  to  itself,  and  cease  from  action, 
and  there  will  remain  only  the  incorporeal  nature,  which  will  com¬ 
plete  the  things  that  pertain  to  itself  in  the  next  world,  as  we 
demonstrated  above  by  a  reasoning  taken  from  the  nature  of 
things.  Since  there  is  no  other  nature  outside  these  two  natures, 
we  can  only  prove  the  existence  of  two  kinds  of  food,  the  first 
belonging  to  the  body  in  this  world,  and  consisting  of  a  material 
food  and  drink,  accompanied  by  suffering,  corruption  and  death, 
and  the  second  belonging  to  the  next  world,  and  consisting  of 
the  immaterial  and  subtile  food  of  the  soul  which  is  the  delight 
in  (divine)  theory,  as  we  showed  above.  There  is  no  other 
variety  of  food  apart  from  these  two.  If  the  existence  of  a 
third  world  were  proved  to  us,  we  might  perhaps  have  been 
convinced  of  the  existence  of  a  third  variety  of  food. 

If  the  material  and  corruptible  1  food  of  this  body  of  ours 
exists  in  the  next  world,  there  will  also  be  natural  desire  ;  and 
if  there  is  natural  desire,  there  will  also  be  passions,  as  the  desire 
for  food  is  nothing  else  but  passions  which  wish  to  satisfy  a 
want ;  and  if  there  is  2  passion,  there  will  also  be  corruption, 
increase  to  satisfy  a  need,  decrease,  digestion  of  food,  and  ejection 
of  superfluities  ;  and  consequently  there  will  also  be  fight  be¬ 
tween  antagonistic  powers,  victory,  defeat,  dissolution  and  death. 
If  this  were  the  case,  there  would  be  no  next  world. 

If  you  say  that  there  will  be  reception  of  food,  but  without 
the  above  increases  : — 

1  Delete  the  negative  la.  2  Read  hawe. 
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(We  will  answer)  that  this  will  not  be  reception  (of  food). 
Indeed  what  is  reception,  except  an  addition  to  something? 
Remove  the  reception  of  food,  and  you  will  remove  also  the 
increase  that  emanates  from  it  on  account  of  a  decrease  that 
had  taken  place,  and  there  will  remain  no  passion,  corruption, 
dissolution  or  death.  Believe  in  an  increase,  and  you  will 
necessarily  believe  also  in  decrease,  dissolution  and  death.  It 
follows  then  that  there  will  be  only  one  world  and  not  two. 
The  fact  of  our  eating  in  a  corporeal  way  involves  the  thick 
matter  of  food,  the  quantity  of  which  diminishes  from  outside 
through  transference,  and  is  added  to  the  body  inside.  If  a 
body  fed  without  an  increase  to  itself,  or  if  the  food  added  to  it 
were  not  digested,  or  if  the  digested  food  were  not  ejected  by  the 
excretory  power,  or  if  a  change  did  not  take  place  in  the  bowels, 
the  odour  would  become  malignant,  and  there  would  be  suffer- 
245  ing  emanating  from  its  great  quantity,  and  sometimes  also  ill¬ 
ness.  The  general  consensus  of  opinion  among  rational  men 
will  not  accept  the  assertion  that  the  body  could  receive  food 
without  an  increase  to  itself,  together  with  the  other  consequences 
which  we  have  just  enumerated.  If  it  does  accept  this  asser¬ 
tion,  it  will  be  only  by  faith.  Such  an  assertion  would  indeed 
resemble  that  of  a  man  telling  us  :  “  This  year  or  to-day,  two  and 
two  make  four ;  but  next  year  or  to-morrow,  these  two  and  two 
will  make  ten.  You  should  accept  this  from  us  by  faith.’’  Or : 

This  one  is  a  man  to-day,  but  he  will  be  a  horse  to-morrow. 
Do  not  doubt  this,  but  accept  it  also  by  faith.”  A  man  can  say 
anything  he  wishes  in  this  way  ! 


CHAPTER  X. 

On  the  fact  that  the  next  world ,  the  heavenly  kingdom  and  hell  will 

have  no  end 

Everything  done  in  this  world  has  a  beginning  and  an  end. 
This  happens,  as  we  showed  above,  because  the  antagonistic 
powers  found  m  it  fight  with  one  another,  as  a  consequence 
of  which  defeat  occurs,  parts  suffer  disintegration  from  their 
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mutual  composition,  and  an  end  takes  place.  As  to  the  next 
world,  because  there  will  be  no  antagonism  in  it  which  would 
give  rise  to  fight,  there  will  be  no  defeat  or  victory,  and  con¬ 
sequently  no  disintegration  of  parts  from  their  composition, 
but  there  will  be  perfect  balance  and  equilibrium  in  which  there 
will  be  no  fight,  victory  or  defeat,  and  consequently  the  parts 
will  not  suffer  separation  from  one  another.  Because  there  will 
be  no  separation  of  parts,  there  will  be  no  dissolution,  and  con¬ 
sequently  no  end  and  no  death  ;  and  if  there  will  be  no  end 
and  dissolution  of  the  composition,  neither  will  there  be  an  end 
and  dissolution  of  the  state  to  which  this  will  give  rise,  that  is 
to  say,  heaven  and  hell.  The  latter  will  have  their  course  in 
the  nature  of  that  composition,  and  since  that  composition  will 
have  no  end,  neither  will  they. 

Further,  if  the  happiness  of  the  next  world  consists  in 
divine  Theory  and  in  the  understanding  of  the  knowledge  of  the 
created  beings,  since  this  Theory  and  understanding  belong  to 
the  very  nature  of  the  soul,  and  the  nature  of  the  soul  is  not 
composed  but  simple,  the  next  world,  therefore,  (will  also  be 
simple,  and)  will  not  suffer  dissolution.  Indeed  how  can  a 
thing  that  is  not  composed  suffer  dissolution  ?  The  kingdom 
of  heaven  consists  in  the  knowledge  of  God  and  in  the  under¬ 
standing  of  the  nature  of  the  created  beings  ;  and  if  this  king¬ 
dom  of  heaven  will  have  no  end,  neither  will  its  counterpart, 
which  is  hell,  have  an  end,  as  it  is  written  :  Their  fire  shall  not 
be  quenched,  neither  shall  their  worm  die.1 

Further,  thought  and  the  knowledge  of  things  belong  to  the 
nature  of  the  soul,  and  we  see  in  this  world  that  the  soul  is 
never,  even  for  a  twinkling  of  an  eye,  without  the  things  that 
pertain  to  the  food  of  its  nature,  while  the  body  sometimes 
feeds  and  sometimes  not.  If  the  soul,  in  this  world  in  which 
it  is  bound  with  the  fetters  of  the  body  and  is  kept  captive 
as  in  a  house,  does  not  cease,  in  accordance  with  its  nature, 
to  feed  on  the  divine  and  human  knowledge,  and  has  thus  no 
end  in  the  things  pertaining  to  its  nature,  while  the  body  has  an 
end  in  the  things  pertaining  to  its  nature,  how  much  less  in  the 
next  world  will  the  soul  have  by  its  very  nature  rest  or  end  in  the 

1  Mark  ix.  44. 
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things  pertaining  to  its  nature,  namely  the  delight  in  the  know¬ 
ledge  of  the  Holy  Trinity  and  in  that  of  the  created  beings, 
which  constitute  the  kingdom  of  heaven  ! 

Further,  if  there  is  an  end  to  hell  because  it  had  a  beginning, 
even  if  both  heaven  and  hell  began  and  will,  therefore,  end, 
how  can  the  rationality  of  the  soul  end  ?  Is  it  that  its  know¬ 
ledge  of  God  or  its  ignorance  of  Him  will  cease  ?  If  the  natural 
characteristics  which  constitute  its  essence  cease  to  exist,  its 
very  nature  will  cease  to  exist,  and  the  words  of  our  Lord, 
44  These  shall  go  into  eternal  life,  and  the  others  into  ever¬ 
lasting  torment  ”  1  will  be  belied.  He  did  not  say  “  to  a  tem¬ 
porary  life  or  torment.”  The  word  44  everlasting  ”  means 
something  that  has  no  end,  as  the  prophet  said  :  For  ever  art 
Thou,  0  Lord.2 

What  shall  we  think  about  hell  ?  Is  it  a  kind  of  material 
fire  and  material  worm  ?  If  this  were  so,  and  if  we  were  to  be 
246  burnt  with  fire,  we  should  have  a  dissolution  and  an  end  in  it ; 
this  end  would  resolve  itself  into  ashes,  and  these  ashes  would 
dissolve  into  the  elements  ;  and  then  one  of  two  things  would 
happen  :  either  there  would  be  another  resurrection  and  another 
world,  and  yet  another  and  another,  and  so  on  till  the  end  ; 
or  we  should  remain  in  the  elements  without  rationality,  and 
the  providence  of  God  would  be  at  fault. 

If  you  say  that  we  shall  fall  into  the  fire,  but  that  we  shall 
not  be  burnt,  and  that  because  we  shall  become  incorruptible 
we  shall  not  suffer  injury  from  the  fire  : — 

We  answer  :  To  burn  (materially)  without  end  is  not  found 
in  the  nature  of  things,  but  only  in  faith.  The  wicked,  therefore, 
will  burn  in  a  fire  which  is  not  material,  and  which  will  have  no 
end. 

Some  heedless  people  entertain  a  vain  hope  through  which 
they  wish  to  satisfy  their  passions,  and  by  idle  words  corrupt 
sound  opinions.  They  pretend  that  God,  who  is  a  just  Judge, 
will  requite  us  in  the  measure  of  time  which  we  lived  in  this 
world  in  which  we  sinned.  The  time  of  the  torment  will, 
according  to  them,  be  measured  by  the  period  of  life.  They 

1  C/.  Matt.  xxv.  46.  2  Ps.  cxix.  89  (Syriac  version). 
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pretend  that  as  God  is  not  unjust,  there  will  be  an  end  to  His  1 
judgment. 

0  wise  men  !  You  are  comparing  the  method  of  that  punish- 
ment  with  the  one  found  in  this  world.  The  judges  of  this 
world  strike  anyone  who  strikes,  and  kill  anyone  who  kills, 
et  cetera.  They  inflict  this  punishment  on  the  body,  because  it 
is  in  the  body  that  people  suffer  and  feel  the  pain  which  comes 
to  them  from  the  antagonistic  (powers)  that  are  found  in  the  fight 
(of  the  elements).  Since,  however,  in  the  next  world  we  shall 
rise  without  suffering,  corruption  or  death,  what  comparison 
would  there  be  between  this  world  and  the  next  in  the  case  of 
the  killer  who  had  to  be  killed  ?  And  would  the  one  who  had 
committed  a  hundred  murders  be  killed  a  hundred  times  ?  Such 
a  one  would  have  to  die  and  live  again  a  hundred  times  !  The 
same  argument  would  apply  to  the  case  of  a  man  who  had  struck 
another  man,  and  would  have  to  be  struck  in  retaliation,  ac¬ 
cording  to  the  law  :  An  eye  for  an  eye.  .  .  .2 

He  who  does  good  is  good,  and  he  who  does  not  do  good  is 
not  good.  On  account  of  the  goodness  of  God,  it  is  necessary, 
if  the  welldoer  is  to  endure,  that  the  next  world  should  be 
without  end.  Since  He  will  not  cease  to  be  what  He  is,  nor 
will  He  come  to  nothing,  neither  will  the  next  world  come  to 
nothing.  What  despair  could  be  greater  than  that  which  would 
arise  if,  after  the  created  beings  had  delighted  in  their  existence 
in  the  goodness  of  God,  this  delight  were  to  be  removed  from 
them,  and  they  were  to  come  to  the  despair  of  non-existence  ? 

Further,  if  the  angels,  souls  and  first  elements  are  simple, 
how  can  a  thing  that  is  not  composed  suffer  dissolution  ?  How 
can  it  come  to  nothing,  when  it  has  no  forms  which  can  be 
separated  ?  No  (simple)  created  being  will,  therefore,  come  to 
nothing. 

If  you  say  that  as  that  which  is  simple  and  devoid  of  com¬ 
position  came  from  nothing,  it  will  also  dissolve  into  nothing  : — 

1  Text  repeats  “  God.’* 

2  A  lacuna.  The  copyist  of  our  MS.  informs  us  in  a  marginal  note  that  the 
copyist  of  the  MS.  from  which  he  was  transcribing  stated  that  a  whole  leaf  was 
missing  here.  The  lacuna,  therefore,  goes  back  to  the  archetype  of  the  MS. 
from  which  ours  was  transcribed. 
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We  will  answer  :  That  which  is  simple  is  wholly  one.  God 
also  is  wholly  one  and  simple,  but  He  is  m  addition  infinite. 
He  granted  to  the  above  created  beings,  by  grace,  the  favour 
of  being  simple  and  wholly  one,  but  finite.  If  His  simpleness 
does  not  dissolve  into  nothing  (neither  will  that  of  the  above 
created  beings,  which  are)  one  in  their  nature.  It  is  He  who 
granted  to  the  simple  creatures  to  be  m  their  very  nature  one 
and  not 1  to  dissolve  into  nothing,  and  He  having  made  them  so, 
they  will  not  dissolve  into  nothing. 

Further,  He  granted  to  the  simple  and  composed  beings  to 
exist  naturally,  and  this  by  grace,  since  true  existence  belongs 
to  Him,  but  He  implanted  in  the  composed  beings  dissolution, 
a  thing  which  He  does  not  possess,  and  which  will  endure  in 
them  as  long  as  they  exist  in  their  state  formed  of  antagonistic 
247  principles.  The  simple  beings  are  one  naturally,  and  will  not 
dissolve  into  nothing,  while  the  composed  beings  will  dissolve 
into  the  simple  ones. 

Nobody  should,  therefore,  adhere  to  such  a  flimsy  and 
baseless  reasoning  (as  that  which  we  have  refuted).2 


CHAPTER  XL 

On  the  reason  why  God  created  this  world  terminable ,  and  the  next 

world  interminable. 

God — may  His  majesty  be  worshipped — is  good,  merciful 
and  compassionate.  He  created  this  world  by  His  goodness, 
and  knew  beforehand  that  this  Adamic  race  which  He  made  in 
His  image  and  likeness  would,  as  a  consequence  of  its  trans¬ 
gression,  suffer  labours,  pains  and  afflictions  ;  and  because  of 
His  loving  kindness  and  mercy  He  had  pity  on  it,  and  wishing  to 
release  it  from  these  labours,  pains  and  afflictions,  He  made 
this  world  perishable  and  terminable,  since  intermmability 
would  have  been  detrimental  to  the  Adamic  race.  Because  man 

1  Add  negative  la. 

2  The  author  seems  to  refer  here  to  arguments  brought  forward  by  his  ad¬ 
versaries,  some  of  which  were  evidently  contained  in  the  missing  leaf. 
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was  from  Him  and  for  Him,  He  made  this  world  terminable,  so 
that  after  man — who  is  also  from  the  world  through  his  elemental 
parts  which  emanate  from  it — had  escaped  from  afflictions  and 
pains  through  the  dissolution  of  these  parts,  he  might,  by  His 
infinite  and  unlimited  goodness,  receive  the  benefit  of  being 
without  end. 

In  the  same  way  as  by  His  mercy  and  grace  He  made  this 
world  terminable,  as  a  deliverance  from  afflictions  and  passions, 
so  also  by  His  goodness  He  made  another  world  m  which  there 
are  no  afflictions,  labours  or  pains  ;  and  He  made  it  to  be  without 
end  so  that  man  might  delight  in  it  in  incorruption  and  impas- 
sibility,  and  without  labour.  He  granted  him  in  it  ineffable 
blessings,  and  a  happiness  that  is  higher  than  all  other  happiness. 

It  has  been  shown  that  it  is  not  to  no  purpose  that  God 
created  the  next  world,  and  made  it  interminable,  while  He 
made  this  world  terminable.  In  both  of  them  1  He  is  seen  as 
the  All-Wise,  who  for  the  benefit  of  man  made  the  two  worlds  : 
the  present  terminable  and  the  next  interminable  and  without 
dissolution  into  nothingness,  so  that  man  might  delight  always 
in  divine  knowledge,  in  the  ineffable  Theory  of  the  Holy  Trinity 
one  true  God,  and  in  the  accurate  knowledge  of  the  created 
beings,  a  knowledge  which  is  seen  here  only  in  the  dark  glass  of 
a  shadow,  but  there  face  to  face,2  and  as  accurately  as  created 
beings  are  able  to  bear. 

Let  us  here  put  an  end  to  this  work.3 

0  Trinity,  who  art  higher  than  all  minds  and  intelligences, 
who  art  supreme  above  all  and  in  all,  who  art  infinite  and  uncir¬ 
cumscribed,  one  essence,  one  will,  one  lordship,  one  sovereignty 
and  one  provident  and  ruling  Lord,  I  miserable  one,  beseech 
Thee,  with  the  lifting  up  of  the  hands  of  my  mind,  with  the 
abundant  tears  of  my  wretched  soul,  and  with  the  sacrifice  of 
my  humble  and  faithful  thanksgiving  to  Thee — and  I  would 
also  implore  here  all  those  who  derive  benefit  from  the 
labour  of  my  work  to  beseech  with  me — that  as  Thou  hast 
rendered  me  worthy  in  this  world  of  partial  knowledge,  and 
enabled  me  to  contemplate  Thee  and  the  knowledge  of  the 

1  Read  the  word  in  masc.  or  b~thartaihain. 

2  C/.  I  Cor.  xiii.  12.  3  Lit.  “  merchandise,”  as  before. 
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created  beings  with  the  eye  of  my  mind  as  through  a  glass  darkly, 
and  to  explain  their  causes  in  the  measure  of  human  capacity. 
Thou  wouldst  in  the  next  world  render  me  worthy  of  perfect 
knowledge,  in  order  to  contemplate  Thee  and  the  created  beings 
face  to  face,  and  so  delight  unerringly  and  unmistakeably  in 
their  true  nature  and  causes ;  to  be  renewed  in  Thy  knowledge 
with  all  the  saints  in  the  heavenly  kingdom  and  in  the  unend- 
248  ing  and  imperishable  life ;  and  to  be  worthy  of  the  rest  given 
to  those  who  have  endured  labour  and  tribulation,  while  Thou 
deliverest  me  from  the  outer  and  extreme  darkness  of  ignorance 
concerning  Thee  and  the  created  beings,  and  from  the  complete 
perdition  which  will  have  no  end.  To  Thee  be  glory  and  on  us 
Thy  grace  in  both  worlds.  Amen. 

[The  Colophon  of  the  Old  1  Manuscript.] 

Here  the  book  ends  with  the  assistance  of  God.  It  was 
written  in  the  year  1532  (of  the  Greeks  :  A.D.  1221),  in  the  month 
of  April ,  in  the  town  of  Caesarea ,  by  the  weak  Basil  the  deacon , 
son  of  John ,  the  head  of  the  scribes  of  Melitene .  All  of  it  was 
accurately  collated  ( with  the  original)  by  our  pride  Rabban  Abu 
I'Hasan  the  physician — may  God  preserve  him — in  the  month  of 
April  of  the  year  1533  (of  the  Greeks  :  A.D.  1222),  also  in  Caesarea . 

1 1.e.y  the  original  from  which  the  present  MS.  is  derived. 
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0JQ1  ooU  lo>o1  o^.t^io  • 


oy  ^fl6<3  »6  It&fr  *^9 

i^ol  j**  HoL*^S l^-Oof 
j  t OO^AoO  /I *|^  9  loS»^  m*#A 

sg-toid^fo  *LftO 09  OOt  •  ^o.^dll  m4® 
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I001L  Ibt&aaiaU^  tlaiua«y  Uo^Aa 

1Xa&)Ua  ll&Vufcu# 

lAotX&j.  | l^vA^ew^ 

•  *  *  * 

90  laA*^  k^frna 

U  li>  *»**> )  9  »*»a  l^a 

•  •  *  • 

\  Viftfflli  tl^lo*  UaaX ^  lla^t&a 
vL  ^  *  fa«l4A  iCXX  1 943  Ua!  ;o&X^» 
i^wOt  V$OM 9^w  X-^Oj  «b*  fcfl  J  Ua 

oOAj  jW}  ^mI  S?«P  }&AOj  1^\  m0 

*^©bi^  fe*l  4*  fa*aa  ffc^aAa 
X*\  Itald^bdaUa  buao>  JUa 

fjSUt»1aaa  IXa&&£&  |X#ak> 

t _ *dw^aa  La-*L  *44  1^  at  UaSVa 

a  4 

N^U  ^  fc»0ft3  &*4AA^  4tp0)(OjA 

1}*^ao  1^4X«va^4  U 2\ 
H-a1  ^^4  fjjOA  a|  Ib&^aal  Ua  I 
i^>  a  %  &*•**.  at  LL^.a 
-  aX  fa*.  9  44>1oLa  ais) 

Isl  #dal  baa  9  U^G-^^Ala  l^ov^aa* 

OLd^  t  *aa |J^ 
gr  ^  ^  ^b5hAo  Iw4>  4j»)o^\ 

a  ^  ba  ♦  bb 
4^v^)ol)aij  aPlda^ 
act  L  90a- D  9  ©X^a 

»■■■  V>  4 9  Ua*L  4  «*atl  a*A3a1  9  b&3  1 

v  4  .  .  v  /  *  • 

ou-3  I009  U  *  *a3*6a  UoAa^4at  lla^l 


308 


BOOK  OF  TREASURES 


•  Ik»  O^t0b.« 

&.  AA.0  UaJo  ,bis.o^0 
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e5®*  U©« 


*4^  . 


**  *.  '  ‘  — ^ 

5n«»Wa>^*7  (oV^i*/ 

\lS^» 

wSftj « 

«V*  «  VX$SJS  ^  /icfcSLftA^ 

1  n!&«^  1 2.  cOAa  A2lSSs.  oo  11am  ^ 

jL>ad  1^-41a  9 

+**b+}  l^#l  (•«)  1 1 a»Vta*»  9V&  Mate* 4 
^fj^*  l^k  4lo^fib  »  ^1*1\.<^ 
:)L2ka  otS^ZlA*  s^?  IU*^a* 

\bi^)  *l<W-»  ftao) 
fcfl  ^Ojaollfiftd^to*  ttal*»  p~l 
^»oj  «£*  UuteUd  Uk^la  Vv^3®  eva» 
Vaojl  &^.Va^£ac>i  Kcw  tiwf  Ldbo«^ 
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kM  »llfi>M^«  OM|  l^W4l  ^it 

c*4  Ul  A»|  . 

♦  ♦  V  ^  4 

0>SO^*Ad^  1~4J  •  1|-Aa]  li  1|amI* 

1  f  A  LaU^ 

«D  i^AV  1a)Ll«m  lflK»  9  «V°> 

<n>  Ol  iK  ^»U|  U»A. aO  I fc*^>a3 o 

^  v<^ . 

ll***l  Ute#f 
Hfiu^  Ia^aI  will  *5  f&2f 
N»lN>a>  uJ^  ^ULm 
low  tu*^»  «*?t ifc*i  •  ”«a*^  Ml 
llo—  ILwL^E*?  «^Vi  LaS.  Uo^ 

UaA»I  U-Al^^d  ♦  i-NAASll 
^\»|  *-  VjC^j?  *  t,Ai(>td  N4J 

irmfft;4 

«A*I  •  w4>tj  t^d^W  1»U 

IaS*2  «^0f  Iaoi  Ilaa  i  U#4M^ 

)U^*too,iJ.tJ 

Uuafrdt  \OC^»^l  ^^9 
La^>»  1l»No|  Ia.9) 

«^>Ot  tc^,  t*»l>^  La«9$9 
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*  \£9^Ab»tefttt  U  l±.p  i*MO^ 

IUWa^U  ^ 

-»m!  oiUal  ont^bw 

5*1  1tV£a&  •  Iv^f 

^^4  Ni^v. LI  I  U  lit  1Vt2A^ 

*»  *91  tfjK'V  *  OltdULaA 

%Lj-^*U  lioto  U*^<a  h&l  * 
1&.U  ^UtiS>^  Lft»»?  cnUft-tsu^la^ 
Kttb^bs£ft  Lvft)  SliAo)  J4a3  llft^frVt 

l^.d|  **^ol  U  L***) 

l)«**l^&ft  <JV+tLb>0  IM  •  \\,0l  ulb«  lidl 

k^sol  Ub^  f*aJj  t}+&} 

£>S*£d  ckv.O|  loot  lii^ 

s+f  Olld^a 
1* 1yh%t*z 2  ♦  11m(u 
Litt  OOI  *2^3 

la^d UbA ^4» «^d  t*b*4 

«  »i^ft>  >  lift  01  ChOi 

^d  X*S*  U.;1  ^  -  *^j^« «  tvow 

<*  1^1*  ^  VlO 

ISflfrftft  V  *»S«4  ^  yOfljSj 

^5  1*£*& 

foot  •  KdK,  Qftl^ft 

iDaU  ♦  N^ggVi>Aa  afrof  «\ba^^s 
'^ba*  W»^6  1*N>  11<30sd*3  &a 

*  9 

]^C^.>A>4*S  I\!)|  ft  t^O  ^d  mS*  I^ld 


L—sl  Ul  .  Uoova  A-W^ 

t-.  Vi, ^  1  «  Lftft  kA  « tsift* •£»  ot&  o^ot 

1»-^3  f  IduftV^ftA 

4 

^ft^V  «  Lo&A^A  Ul  ^6*  Wja  flS»4 

«^»Aa  ^ft  Usy^c^t®^ 

AAftftA 

Ulo^iv  \\*^  <r  ~nfc  r1^ 

•Ul|\A^)Ul^4)L)44a 

ovlkiA  Uaab^^tt  ^ot*  f&v.* 

fLftft&4*&  ft| «  lex*  I^axs*)  1S^Lfe»#t 

«  (1a*  L**f  if 

V^ovd  Looii 

•  s£OtL*d  1  fjjftftft  I&&J&&1, 

1>4<jj  1la3  U».ftt  ^ao)  tab*. 

\+*&6y  Uft  Im^I^  I4oj  LcftA^ «  ovft 
il#K^#  |  O  1 4fti  J&|  Lift 01  •  Ulil  *bi»Sfl  / 

»  Ivol  ^JsftfftiljAVw  U««|ft 

«fc\)J!ol  **•  Waft 

l—  ^  ^*>1  \£V#ftSJ^  %i*aV, 
lop)  o  «o  S4*s.\,  1 1  b*ti*3  ^ 

*^08  L»4.  Ueur^  .  1^41 

tv>ft6ft  «  OftLO  ^^klftOuUo 

Uft-^ftftl  •  lao»I*  «vla  *3/0 

4 — \b^1  ^ftftlft  •  L»1fti  cn  vftftaVll  94^  1 

I^A«b&o  S*fS*6»*«2  Iao  t  i^il^  tbs*tiwt» 
fiAvtVftf  tlU^^  liLftf  « 

1 — v^a^o  «  ^oJX 

Oetd.  I-Vftl  ^»ooi  «  ^&w. 

a «  s$ovh)  1^\+*aj 
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L*l*1  <y^wU^^  l>Uj 

bb>)  o  ^VaflS.)  L*»;  l*  / 

We&W)  «OOtlSiO|  j^^«k 

>^V 


tp-jUt.  W^A  OOIU?  M^.1^1 


^****« 

,  ob.  g*Vi  i^l^oo  on 

1cor0^  llA»1 

|jt45^a^o  «^dlo  •  U^ol 

**  U*su 

vfiulddd  9^*^  ^01  Ibfti^ 
M  WS^odj 

'*  *  I  * 

>  b&_l 
IfrXsjM^  U^  U^oi 

cU^o  .ft 

aSa„\aL  ^  4-AftA  «  llo^t  I\a)  :.jixt*o»)i 


b*a  f  v£pv*nC^^-  ^.hda? 
|4>  (L-d  &•!  M<J0d  b^JL&A  X*&«*  •  ^^>01 

fa \a |  -%  oc*\  \Vft  *S y 


^*Vflft\>3  i^»*  9 

p**1  U.&^* 

Sm»Sf0)  Ilf  ftT^Mft  ifftlo  |jl  t^o)  *  1»4i  ^ 

VidU^^  UmIa  Uc^l 
-V  v  v  ****->• 

IjLo®?  aV^I  IJvmI^ 


>  <*L>  ^  j  Lid <n  ofc^l 

UlXa  1  I  cf  *-*  &-• 

l , .  -\-a>*AV>  \fc\3  £0  L*Cs» 

im»N>  Lifcj  1L  A  a 

%  of]^«  dd)  •  ^pO'%lio 

SN^K  *bsA-io!  *1.<»Ald 

%  llwl  loAdo£u»1  «Udo 

c£^U»}ha  .ovL5»a  Ua^6>*<a 

v^itt  b*>.  cfb^Ai  <*>  U*U 

L<\^/*>  ASa  901 

£*1*^0$  *^U<ub.*fcvaOr>A  «  *)%A+*  ^ 

* 

I^S^bwaS  **®»  ♦  IfcA^OdL 

<^2u&a  IswJ  <^aa1  Afc* 

^  *N|  *N  t  ^\w*>>  &  JfcNft  jj  ^^#*1* 

JNku^sl**  tV}J  U$a*  ^ 

/*tMttU  ^U&J  .  jib  loddj 

l#oojj^&*  *  ttsa^l  taido  \ll*l* 

r  r^  f l nV %^oy£> 

N^§ao  ^jlna*  ♦  b*ot  <>5 

'L^S»t^U.l^-^-U^-l>f  J«n 

»  * 

ui; 

•  b-0>  b^lfcsl 
1±*o\  bC*  loo*  1.^  ^*o»  •  I^aia  \}l,*1 

03jdU^}ona  •  **bofj 

ji^al  *^*|tfes>  1>J^1  ^  '-or  *  I^OlA 

^U-M-a-i baa!  ^ 

U  ^pd ,  lf5^>  ^ftt^o  ^3 
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)SS .  1  fcv»o1  o  ♦  tbtagXo  UlL*  I 
jQ^  b^aAl^ 

‘i^**^*  u  *  jlmI^  m&  ^  bfl^  AAdJ&  l 
L^ai)  o  •  U^aa, laX  13 oo^ 

o>.  ova  *A)o 

(ad*  )*c£b^oo 

>A?ii  LI  «  IbXa^d 

‘Icbj .  UlAol»*M( 
V— X*l*lna(  •  JJL^o  UUI*  tbXayj 
ILa.  MM  iP  •  l^^obwaa^taa^ 

CT-"  -M  )x>9ftflflV»  VC&ft  IaV  )fcw»^ 
fcJjo^s.  o^gl)  U  Iboo^o 

o^i  «j&  a \  |j < 

^ *lsxu£i^ 

X0V.0W5  /Lb^lxa^a  JJLI  ^ 

^(SiOv  ;.  laU>_j 

Ik*X  L  la^Ua  cff  «Iooi  •  \iae* 

•  t  f 

*loai  )*-*•  1  ^ 

UU^a>I  U«i%>o  ^  0001^001  U.» 

|l»*5  *i©C) 0  «  ^bs4r\a  ^o>bdo 

1<**1»?  JcnlaXftba 
'^^5!  \xl~3_£>  lfcvj&w*, 

Uajfep. 

oboc*~b^^}}k-d^alJ  70*^0  s^o»^  / 

— lUb  j  bo*x  nIj^w 
<y>V»£>\  ‘Jpcn  ^»«\iaos^^s. 

»  C' 

cf«^»  1  bix.  ^  llb^ 

i  ^  5®^  ■  a  .  ILw  |  ao^J  4  wot  t>y 

*<p  ^ 


^•^s>o  « W50  ^U/fc^v 

11^,  *  XL J  tlMftflft 

wO>C^.d  Ifc^fcXo*  VoX, 
lo^Uo^ot  ^isbo 
^3uJ  j  *&1o«  \\lU^ 

1oO»)  b^bv,  l^d  N<5&^>.  fftobs.  f+Q<}  ^ 

1^.  }***1o  .  L^feOOf  VXdf  /o<»  l*if  y 
^a$&dj)t«4aXaa  Uc* 

«ao  bgLA-ojs^  oteuXU)  U 
llfi^T. 4 N fiftlo  bli^  I^La^s  lux&t 


«r— Krub^l  U^s. ,  UZ^a 

<r — «  tx®f  w4M«  ^XJJ  *+&$$ 

l^Os.  bfl^w»A>^\a^  a^S>.  uaq^  ^  itfc  1 1  ^ 

s^ouooj^ 

«  bflA.aj>^lAaAla  cn&  •  tbdif 

ItX^a  Uaot 

<&?  ^wga  MX»f  U.Of  O^ftX  «J»ao7 

b^X»|o5d)  /«»»«•  Ua^-» 

l^f  u  *  IL^V 

Uia^* 

£*£&&4  lebj  l^abOo^ 

^^7.1  !b^  boo «  Ul+~f  o  L^a.  ^a,x  f 

*  1x4 jf  t^^A4L» 

fk*i+*0  l»tf)  W«d  t^AAdo 


IkAaoi  ^ 5 &X> f 

UooiJ  I501 

\oot_ U'^ooo,  U^„  L'ita^ 
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1fco$^  A]  2  bo  b*1 

v*<»  l±.ot+-4 

L  .  \ .  ♦'  n>i£x  ojs^  Looi  ^2** 

11*^23  U  **1  v^aU  Aal^o 

u  ^u.  u  ifcci^o 

lA^fe\aoi*4)^s,  .  gA,>»>  t  ^ 

!li^&*i!4toot  *  ^*dd) 

*a^.^oiafc*U  ocn  fcxof  1H 

WiA 

llalb?  Ul30'^6 

oo)^do&Aj|«  *  \£o%^o  AoVio* 

*  *  •  « 

lie®) 

|  naV  A4,  4 

!©$)0  IL^j^a  UmI^U^ 

4  c*Va*»*£*  ufc-t&fcJ/  ^goUao  »£frvo 

\eaufeJ^&*o  L^»Sfl.»  Iowa 

)_2L3A^ JobeAe^SO  1  Oi 

bfikA-QL^te^ij'^fe^3®  v**^*jr 
c  Na  *Mbs»  ^obo 

Jl\ix  ^1 .  ^  i  >£OMSO  ^''^no 

C^bAA.Ud^|  v^5  01O 

c*.i  )^°  •  lLa3?  ^  f  1+yU 

\fc£a^  ^  Lav  «  W ib  U  \i  ‘loci 

I^L~1  Wjc*?^*3 


^ vXa^I 

|LaAj»V  1^  U^* — t  t^o  oo*  tl,»d  ^>ft  ^>a**V» 

wb>*  4  ft 65o  I  Lo>  &**&<>  JL< s>o  L^x 

1U**>U,  ej  Uo  CH>1  4  >^AMO^k^> 

^ m N  » 1 1  O  ^ » fed ®  ^ 

4  (L^OXf  V^Oj 

£«Ul  ^s«id  lfco-%1  1£^V^e  ^o> 

>^.'U;db1L^6iLV^»  Uid^b^ 

^  1^9  U=^-<* .  I  b^a  j  <Jcaoa»! 
,^^5%  t  fcsl*  L  6  1  ft  fcW 

LciXaXd  >^»0»  L  GXV^£'^0d  4^^S.  <*lx 

|  1*X^>  4 

|  (^V»\  *  ^onl  1 1  jwA^  f&XL#  V 

^a.]3  :U1  I^S^Sjf  Uo  /iaxix 
boo  4  1  t  Aft  If  LI  1o& 

4  *1  t***, 

^JkA3-)^2>aL  oopia  ♦  <^L  ^  foot  ui3J 
1 - £LSo  ftVa  ^<i*oi  ytwJ^j  ^O^^OOf 

LaJ^dd  c»e#i 

*  b-*CA  Ijll  loo)  /oo?d 

«  X*  OOt  c*~  I*#  +~AQr)  h3  <**£$3 
^  ♦  #  * 

%  • 

lvwy»  # 

loooa^o)  ^07  ^0»L»O<H 
Odl  111*  &1&  *  It^Oo  *1c*f 

*OV^O  ^  laxo  |a}44  *t®°l  Usa^i# 

]Li  { ^  koi  *-»o^  tix  t^o^f 
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libscaa^ ^Utl 

*  ftesafedLi*  a  U&2l*^4  *^Q  ^N *  ^ 

t!aX-~  UUas 

m^>.  #  tu&  ,  IaV  g 

lib^SL^ Uaj^  i  ox  p  *  U&2 

tNteKi-flft  ft  fcft  rtflj  +*  i.Ct<t}  fdtftft  fb&JSBftt. 

♦  • 

V - ^s&evft  •  Lla\  \kS*j±.  N*-> 

^ift>ftt>  Dy  ^feA 1  M^«A  ♦  Li 

^,4®va  L^gJ$kftftdj 

^W^1Lo^^4  ,  bte»  *&  4^ 

A  v  ♦  *  V  * 

D  ^  «  £***  tfcfco  UfcsjQd^X 

<L3^^  ^  «  tsMUfca 

" — -AdL.  ^  f 

/,  Wft-»  Is^aaf*^^  ofti  Ual^ 

2  U^? 

'^^laiftl-)  txftH  t^vftA^oya 

tiftljtXftJj  L^ftA^ft  ^bs^Li^ll&OT 

'^iaL  vi^obo^Uli  >ay 

*  » «  « 

-V  ^Ofr^ft  V^L^sl*  l»CLXS  t£* 
t<&en  «  ly&i  *%*b+1  Ibw-ftL—^  1§&. 

U^spov^t 

1j*)>^$'>Oft  •  Lftft)  .  !X«^ 

L^>A<v> 

W;oi  ^«£>b  bN* 


bw^;  oo\  U-3IJ3  l}«f^$&o 
s^%bft  •  fc*1  *-»&-*  U  doi  ^Sfe© 

UdC)^  OjjigfcA^ 


% 

o\ 


•  •  vj  w  S 

IfcsS*^  1^VC 

ts*1  ♦  J&Ua 

Uda*<j  U  Ah 

<s*9Q±,l^jb*  llo^a  bi3v^o 

J^3 Of  y  It  AfiuA  Z*k*ft 

te>&i  LL^^  I^L> 

7**^  ®U^,1!^® ‘fcsaftuU  l^(^ 
•Ub^t  e»^i  Ijoi  |(,b 

ft  ft  ^ 

!£s*St**o1  cn 

il*3  r«b*  &*ib  ^eor  UbN 
r  -  •  ♦  ♦  ♦ 

bfs»  ^oL  Ussl 
/a?ftU  •  f  f^o  mS 

^i^liJja  tip*, 

Ife^oa,  ^0  1^  ftlf 
ow*bs*%^A  01#A5kf>^  U<xnf,^$$o 

u>  U+; 

L  »A,  UftA.ft^»5bb  It*** 

v  U  ^4  9  1  *it^3<Oo 

^  ♦ 

L*a^=2>  i^tojla^U 

IjLaot 

fta-^50*  ^o^w;  Uft.r\  4  s^i? 
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^  U  J  L  n 2  fUfc*  t<4>  5 

lilted).  Losa£»  L>**a_i  lta^» 

/  •  v‘ 

H^t  V^Oi  fc^Od3  *LoOt  13^  1<*©t© 
oau^lK  Uo^x*' ‘fcs^N.*  U3 

.^4;a:uiau'u.» 

O  .  tjU#1  Ut£^  ♦  Upo» 
^»IU  wfc^lld  UflU^OL^j,. 

.  1bi>w^a->  lofl  UkaJS^j  }!1 
9U*3  ^>m1  <?* 

t\it|  j3d  *  U  *d}  ^>»a^ 

^-*^11  Ua  ^ol 

)ba*\.  v*>&ia  c/O}  ILe^^aAa  oitol^a 

£^~o*  Ij®* 

bo  Ubdj 

— *  ^  tfcs*Jjo  ♦  t-2»e  <kf>  N  U 
iosOO  »  Liaj  v£*l4j£^kL^  \b^*i> 
0Vj&3^.1iwa  511  ^<31  i  ^  ^»1 

p>1 

U5©«£*>  ibfc^oa .S^s. 5<Wv\^  <ftU3 

\bi^OO>d  »aid 

Inti  *JI  ^1  Lu>Ol  .  li>0  ^>p 

»3>S»a  t|.^>V<  inti  l^»  ll^fu .  l»bwx  L 

4 

_ g*j  a  liaona  >  1  >>  »£>  <v\  J  Lclvsi  |a^*^ 

•  ♦ 

1,  j)bft^  ^a>^4  1 1-2*3 

UiCuJi£»1  ♦aiLlla^AO  Ul3  $1  f 

♦ 

1UL»  U*i  •  bi— 1  Uu»^L  •  U»4j«i~ 

«»4^ft4V>  *^1I »  afcs#|  £*. 


vt^w>  cp  L>l&*>Ll£s 

^Jcn^^s?  la  *-+~2  Lsoofol 
^  ^  ^Isa  U!  «  atfjjc**  0^333^ 

1  a  *io>o  .  lj‘»Li^  <$j£aj»2  i^v 
il^  V-rXl^  *<ni*> 

lv>  I  ^>.«.**\}  lna^$6a^ 

vjMoJ^JU^.Iocrj  ^3*6©  v£©Uia  t^n 
♦  • 

k^,  v£O1^.0f 

^^Lcfoaa}  fasj  Y»*2  0^*2  >0  22 
kJ©<rtJn  ll^aalla^  L-*}  1<*>t 

<y>^ I  wi  vSot  *  tu^  I  L#d^*  I 

U«l^2u^t  .  ^op^oor^AAi  ^  *  l*-*^ 
^io £0  ^  •  1 0<>1  *fll,.  M 

^ _ ^9  ^ajtdod  fe*Lk*A&  ©  .  ti©A& 

W  L)t^a©i  2 

v2>s,^  «^j]  ♦Ia.I**M 

U;,^e®44^1>^  ttu» 

©  • 

(^sSv  U\  4tt^A4^%id 

%  1^01  «v»ts»1  U^i^Aj!  ^9;  0V0C1J 
*  •  * 

1b4oa^.U  1  <**  t»»1'*»  ll<»— »  <<«>^s 
V^w  J&t)  wt»U  <^2  r®  4 

&*oa2*Uooi  ^©1  ‘fc^lOd  « 

t^>  U*2© 

^OOJ  ^  <21©  ol  ♦  l^tVOiQ^Ni  of 


DISC.  I,  CH.  28 


325 


»  ILC^X  Imp!  loot  U  ll»±*L»«r 

•  •  * 

c,  ^  ~  >  |-^N^  vOiiKao!  /^oa. 

J+QJBJ  ©OU )  » 

ts»\t\*  (±*S  *  llAo**  al  •  Ibooo^ 

Ufi3a^to(  «X4  OUooi^  •  ^X£po 

ill  txo»«1ifri^utu| 

J©©i  HoX*V£k 

•  ^  •  • 

lxo)<X»  *Mt-  lX»AXj!d  IXOX  U©c*X. 
A*ax  *Uft  ^ 

'^^o*tX\©4*t©  >QAo  to^a 9  li^. 

|  »  1}+++  L^^.\tftitV>  1  S01 

•  •  • 

©fs*l  Ix^K  s£A^4»^©I  y 

V^-^««  l^x tbo 

)  -\ftS, 44^,0  L^0A..AL  ?frX^A£>  liA_4|ft<^ 
!©©)  w©}®  j^jtw&£  /^*>*du»2  Ua.  J>4ib  9 

•  l*$G6  l*&)d  ^9  b^  • 

-A  *  )  L\  s^OCO^’A^ 

^9  ooi  •  !  NUd  sgj  1  1*+*  .  «*$©i  b«3 

©lloufiA-©  oiI»&Vco£^an^Po *  i^»  bvof 
f  001  *1i*—  1©X  oilod^o  sAfltt3ua  t|  t3 

•  U*+*  hb&  ©iloia*  ib^>  Lx^t 

V^Alj«J©t  L^»  )•»**»  ^O  WOdl  X>0 

‘|aX»I  ©l  voii^j^K  ^iodJo  ttldi 

tt-.^saa^  1  >J*+9  1©X^  Utr>  <-©300 

l^Op  bL.  l^jfiiwO  l  t^t>,  *)  L  {_«3oi  0 

*  7Xa©}|  t+il  waX  tx©f  !©ol 


* 

W0!0  N.'  tfcoaa  k~  ’,)J,S^<». 

Jb*1  ta-j^^a  <ats*a 

I J .  kM 

ux  O^AV  ^©ll&JkXk  1 

i*i  1  j<Xm  ^ 

'■^©on  il  IU^«  ll©01  X5j«  *  wAOjj) 
I^SlOoI  l^gLflftl  Lo^©^ 

Mfcjl  ^pU  O  )©ij  IX^«>X.  U<r^h»U 

lx©  1  *al)o*  i^X.© laXl^^y 
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^■•JovdoU  t&^oot  UaA-«>  usoabico 

•  •  « 

To^alloa-oo  ^jK^vo  U  *  .Joi  h>0  L^cvX 

*  •  • 

^&k*-oJ=£w  ^sV^I^Uo  Ufsl 

*  5?  |£^5o  ^2ub| 

1 4  J*-**  ^  o  pXgCbQ  l+>\ *  ^  ol 

^  »7  K«iN*  1*°1A  boo\fc^O  ***»Ot 
*  *  • 

1**u»-^»  U»',tf;*Uf  OC#J  <>  E* 

1&*s U»1 } iaJLiO  lloool 

\  •)  ooi  1^0l2i2s.  ]<®v^S.  ♦  ^*1 

:Va«*  \-++  IxVy^ 

)-  JL >3 O]  UA4  Ua\S^  <^j>ko 

RL^U>o^j  Uao  I  Ua^v>  IL-^ 
A  /L^  HU^ILoLooi  uSj 

u*  5  lo»-**5 

% 

b**  JLia^L  k^^J-n»o ^  v  9  v^s 

I'is^oI&Oo 

^L»?j5  ♦  s?}  >0  U-=S 


^  '■■  »ljQ1  Li  i  La^  |>^a!IWo  |*A\ 

J^k  A*  \Lfi>  ^SO  \iOlfcOO  Lort^A« 

t^ASoo  J  ^o)Lab» 

lL&*a^.Oo  1  b*&4_  l»J<lid«|  L^rt 

4  4 

Isoi&ol)  Wo-o^Ja43afr>o  f  c^>  1  Mil  ti 

ItdUAuk.V^bji^t^o  lid  «no  •  t^L^o 

•  ^  ♦ 

> — ao^)  j  ^Uo  lULooi  Udoi  U  U&^o 

D  |^4A5^lXlLl)0  liA<^  UO 

QiLftSO,.£>  OO)  L^D*^Oa\  <jbkUoCio 

^<da1^5  wlftid  Mda  .^Aiiao^K^ 

i^Ji)0^&jJo  '^^64>A  A^^bl  Ij  Ln»  K*V 

vA-lJ*  J  1^0  *07  bfliA&  )»^4j  ldO  t^Ji^gpO^ 

•  * 

«. _ ^Ujldad^O  L)  &&£»>)  oil# 

l>«vai*  l»D^ Oo!^  !S»jd0^4  Cs*L^& 

Ijad&ll*  taid©}  ^  jdAd  / 

^27  ^ 

La^>w£>  ItotdoU  -ollootiO  t  t^olddS^s. 
1^0ooba^^«Udobo^  o  L»C*ttoLi& 
1^0* Uqa-o  U**4-^»3lo  ^33^4 
1  ^>Ld>  Oj  .  VIttj  4 

iLl^Sol^OO  . 

4  • 

*  ** 
vs^b^oi  UaLoOoa3  ^dlt^oo  Ito^  Or* 

U4.(N  I  cnlOJ^  ^loO  • 

er - ^40  •  oltN^o  l.^sfl.1  c^oo 

•  sj  * 

•  oruh>5  ^ot 

UoA-q^j^o  o^-»l  boA-O^i  UbfcOO^J 

looUo«|jarido  l^aC^gtoo  foot 

1ma.q^  oot  l^ol  a\ 

4 

XiolCs'So^l^o  U«rbs^3o.  1&vbOoLk2LS 
- M  bo  boo-  6^^.Q  liocs^  IajX^N^ 
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Ia&as  9 |VI  4,^ 
1Lkm3  oUo^^a  ^  oflftV  bJL^o 

Wj*VaI  U&X)  fsis*  iUl  UAtAcruUa 


UUl^V&^Ua&^o  l*  «  1  bV%x 

•  •  • 

» 

m.  £&**&&}  *  ^idolo  U  **9  \tes& 

\1a  4jb  ^  \^cx  *gaw6*J 

la»A*  *a*AJ  bjlj  1V«^  •  /  r~U 

^  »  %A  bXo  fc^il  L&so  ta^» 
l&JO^hd  v^i  j  .  tti<* 

>Ot^ef  tfSS.  «*f©56*  %11 

» oO’Ajs^a  U*o2^X  ^jkAid^^bL^  Ud*X 

?  Cyw3«U»XO  V  *A*I  U»a3  ||L»#1  <^J*1 

•  bj!  toAajA  *f^wfclbs 

La^X  ^j!  ^$Na)4  >^1  ^^aAJ^6«^*$L 
OkJL  «oo  ^*.AAid  L<Ao 
t,«^g»a;  l»;J;  <*JU3 
|y  •  ottoiia^  IIaS^jV^&Jo  Ua 
Lfc^LV^^ajfcVl^t  lt*o  •  fjuil* 
^X»1a  U3&X9  blal  •  LaoI&o 
l^oja  aow  N*ifc^j3a1  U-A  li o>bv 
^tjKioaoaa^UA^a^  «om3o  L*&, 
?£rX*aV2£*>  Jiaiota^.  l$»«La  W|  «  tlD 
«oiNLa^  MV*-~«&oo  *-^X  J ha.X j 

*A\  a!  u*ji  (-^o id 

Zjia  I  .  l^#;  e?  L^La-a^Uo  gooU* 
U^^ollooscnl Vtl3$  L*mJa  i&L>* 

aftXejhk  No  <®f 

s««Ld  boa  ILoXto’^a-k 

^^•itaiiOA  cj^ka}^  yaAo  |J 


U-wJktJfc&ojL  jLad  Ik— A^V 

ta..\„  bod2^\U.d  La  to 

L&**9  11ii»  hA  ^I^Oq  /£/<• 

•  •  •  •  ~ 

i**  Ibb^  1^)0^  boo 

# 

' — A^jtAao  b©<xft  «Ao£^>oa 
v.a  b  a.**^  ILkm  ^o  $)il  U-**» 

k^oI^ajxi  c^.w(^d 

•  ♦ 

ha^o^JlA  a«v*  six*  tfc^»i)  |l&$3o 
£-m,j&0#9  ^jboU^Aj  i\uk&jfJ'f  t+j 
^LjO  (30  0^  ^*V»t  Vao 

VL-a  vac*!*  Uoso^of*  ILebfcAoAA* 
t  1a 690  l^U'fetobta&a^  bo  h*a»  aora 
«UU3^  •  L«0| 

l«6id!^  *3a/j bi  b*df^ 

JtdSly&itel+f  MoJ^  «  $fb&  ^*00^9 

l—2w®1  m3  UomaA  <60  L*jfc»3o «3 

ill  N*jL&oo  ^oi&uaj 
1  L  63*0  boA.V-^»^l  Uo  Ua 
too*  a  ^?^oiIXm&6o  «  ULa  oat 

flA— >  lga*A  j  Ua  2  U-£«' 

lloblA* 

»K»  07  «  ]L&Aa"}  t)^.  Ilari.j^o  |<ja3  ^ 

1t^A0AA>  M-a^o  s^sva^  Vll 

*^»91oa«  UelAj^pAa^Aa- ta^  lUo 
'-SOU  o  UoIa  Ufc*9  ^  AAu*l  ^  OIMXlABJ 

•  w  #.  I 

1*mm-0lA *a!o  ka»  j  s*af  Ua 

boifiJ^la  o^ea3  v^&Od  Lx> 

La  •ua  V^vs  Lm\aUi  <juLa-.t 
Xu-;  a  »IU»  Iaoi^  OO)  f~*\  Uja 
Iaa  boe»5  I^A-Ls^a  M^A.l5US^«. 
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UIl  loot  ^ 

li  Liol  I**/  ^jl 

ILaAv^V  tj^  —  a%Aa  L ol 

U1  11^2^9  Ujja 

•  U$*  fl&fc^O 

tb^M  \  I Lq£& 


Mo  too&a*\  Rw^lXo 
6  l^v. 


_ _ ^ _  _  ^fti>v^s,d 

4 

*  J  00}  £»,tfiOO***  S£0*X 

^tA-^oonb  IbsUUl,  Uoioo,  L* 

Us, 

Jo***  ol  ktal  taw  ILX»? 
E®  loai  ^ t^.*\.4  «  <V«~*»l 

c  U<^W  U  4*S  01  tU 

blot  . 

n£0\X  t*ijj  Loot/  A I  1a»4  f 

^OollaX  »a  oo  \\  CteofrfrOo  lio 
vgow^.  WoUiiJj&U,  601  1&*L 

^wpo  » IY>  L^^en  •  l^o  y*i) Li)^ 

]feoi*^ta  aIo  t^oi  ItoioVatiLS* 
IlS^^,  ta^O^lM  \j*?  too* 
Waa£oJ^o<*  U^iU  \o«uooi^a  IXadI 
I  ^J*#o  la  U-^*  oo  0A*J  a 

t>  9  Leu  low)  ILs^g^UboX  1)^  U«A4V» 

03  ooi^os*aooio5  3ta  0303 oX*3 

•  *  \b-*OX9  M»»jO  6  *  tl.Sfl|  V  cn 


L*j53o^Uo6  *  ^afttlboL*#,  fcfcO 
1  sa  Ispjgi.  Uo>a»wo  oiokoaaX  r-A<w 

lV^Di  l«^X?  tlloo^l^o^  Looh, 
P  U*1  Xli*X  tld  *a«u 
U>&Ol^l^oUV^O  ^  1oh,»^S  ^CSflO  iO\> 

oi^tobjl  aIIlooj  1L&  ^a«u  wfL^  1}**X 

•O  q»4  (Vf  W*  —  1 1  Q  4 

t&Jj  «  ou  «  l^>tloovm  Ui> 

oolo  ootliA*  a\LO  Lux  ^oiLolOo 
l)j)  oSxo  N*|^» it  vAaOI^IsIooioC^ 

*looiilar>Y»  •  loo)  ouxJ  liA  *60*^0 

•  /  • 

'looi  Ovb*f  1)0  ^*0«<3  4  ti*XO  |1<^I 
'looi  ILaivw  gbokooo  q>1^ua  ^ 
^^n\K  foot  \£%xl)  Uoo3  3I0  ITo^ 
w^3^^1o«j^oXoL^d^^o%^  Uo 

l*  OOI O  ts  4 1  loOo<^  •  oof  lit^  U) 

«  ■ 

1)1  ^^nJlOO  E0.V0  lKX>X^  <NV*  J 
1XooVft\>  1l*3  loo  ^  vioi  ItJj  i^X 

LoOOmOO  *fcX  IfkAAA)  *3  Id 

tax  mo«  o\\) 

'-•a^  l*,fo 


»  *  • 
M  •*  •« 
♦  ♦  ♦ 


‘C»fo 


^1o  * 

Vm*1  W^l^^9^0W^*l  L^bX 

Wood fcOo  UIIXo  U^,Uo 

t^u;^i^UiV 

ILo  1  1 119X  l#X^  ^30^0  tsL»^U 

•»\*]  S  >Sa.  »*•  Loo o  m*  »5»t*A&  **•  ?A*o  * 

1  J  I  111*11 

j  1  1  JJSJj 
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IP 


% 

*«. 

4 


©A©, 

•*  *****  ^  4I 

cmI  Lk*'«£»  oaoi  l^aV*»  eX+^U 

*  •  ^ 

^11  —  m  A  L  \*£A3&£&>  1 1  l)ta1©  bw&S,  L&&$c 

Lfe*"#^  sftl  &o&f  Lioi'^o  L«)j  Ub^./}tL> 

^1)o  1}©J  j*#)  Ljl©  l)V>s 

pi!*  Kd*^1^44J4 

Lft,AfU>laAo^  ^0  Ik>H  LmU  Wl»^  ^ 

I 

Vmib*  u^4«6  U/A&sa  U^a^aa/*^  ^ 

L±j>m  U*2t3  %^mJUiAA  L&3©  i  CSJi 
\5u5oi  La*\h.  .  1a  ^^a1  . 

t»J  boil 

v^j^oo  bftVftV  AAl  <^/0  4^)1  M 

^  A 

Lajdid  Ua40  4UI  ^ 

Ld^dliOUk  t»fc»Va.u  «  >gA)3£kA^ 

1  <5^.  tiova  Lao»  X*pU©  l*fi*U0 
W*  b«l)d  1^0*  v[  ill  f+}*,~t 
M  Is&tioan]  U^»to/*^dUo 


Uao, 

I^Ixaci  «U&*t  l^wA^  l^s,  ,  V;rj? 
<^®w  ^059  Ja»  L\  laJ^Lc^^! 
U«1^J^0^4  «^2>£S*^  |6^nX)1 

V^AiO  1*^  Ws„4 

1  4  « 

>1  *  *****  t>*^oo>\fl^.bj 


*Sg— a  Loofi  ^^Aa»4, 

*  .  .  *  '74‘ 

* - tiiio  t&.Lc£e^  ^U9 

^1  .  Iso, 

U^£  fc~1  bUfel  ^ 

!fesd®A  L^Ul  *+*&*'&  t^.  A  ^ciiLa 

•  Ng*tUl«a>dg^. 
c»  b»1  ooj3ai  taix 

•  Ws^»f  «+©&&> 

4^>Caa  ' 

!■  «>  ft  a-  a  iak*gt,*A  Isu*^©  1**A^ol2kft*dUL«* 
la^o  *«!©«  ta-Oi©  LaaaL*©  CajuiSo 

^  Va&^A  IldM^^tUCfi  OlADl) 

*^Sgy  IlAoiA  **X.  4*<n^  L;o 

^©>iad  «34x  f*<* « 
l^AAaMA  /V 

)<U&ftNft|  «*VlAA  4  r 

hm>  e^l^pUe^A  <^A  la^A.;  ^*3 

U^4  AA1A.  U4*A.J  ^)At  LiAA^A  «U20  *±.)j+ 

vaj-jl^lA.lNai^alb^ 
g-;^*  A?©  ^6^  L)0)6Aa  Uaai 

^*44.^  ^#1 

/t ©4 11^3 1  U1 « ija^vX^v)  L*aa)  1}a» 
t.  .Na  r-Vb^A  v&j 

:  JaU.  ^  A  cSIa 

^^J|AiUaA9^  Uc 

Lfr,»«+A  cb»4  t^AlA 


>A 
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{00}  fcs*Lc)LftUto 

I— *%nQ^ oo'jjto  »  l^q»rin^  Lsa#5  loo? 
loo^klx  *  \j»oi  ^  A  U 
UaQl*#  toO)kA^.A 
Irva,  .>&**>  ^oowfc^l 

w*  )#oVd  t?  &»tsa,ot, 

Jm  ? 

^kffaa&«v»bJj  woic?°  *?b+l 

fcJ  OVUfl3;>  wcnv^6>o  1j«io  *  fb^5 

\  *fc  V&.»  J  0^w&#f 

\*  Sifl)l^c\, 


U-*J*o  Ha  a 

<^Ail 4  t&j^s.^  f->*'  1  »-fiO  U*>al 

|l^6^p  ^1V>W  9  ^*;  ifca 
^  A 1  vo«Vk^L*a^o 
s^9V^\ai^^a  s^o  I^AJ 
ILCAj^.  QLSwfqj^.  cvl^olooi# 

l-\ »  »,q  o  I)  aobj  —&) 

ft\a  1a,wsA 

^  1  &»•  Ol**U)  *)  s^'^5o  oSoj^N^ol 
Wl3**-s^af  •  ^Lolo  11»km  Vso  Q  — 
lA-ala  cftLVO^O  s£<*a^  *66Lj*olf1fi 
^•©07  !tqgxlj“  I  }©t  oidj  ©Of 

Ifcob^  ^  buJ*o  Hio  h&+aj*ff 
^  »s eX ©  ,  1  ^  USiotJdaaf 

^•kl^od-Jj  bo*  li^^.  7^^  oy^ft* 

U&®£X^a1Lo»OOo1  wAOOl^I^J^ 


\U;*\r*'X.'»  ^>wk^3  7 Li 

^  1  ***  )loMkjU^  J©7  fcv^.^1  pW)  4  ‘*•*1 

—oi  U»3»  o  «i©t  It  QA^aol 

-  ♦ 

lks*iwJ  ^k*0(  ^ 

^oo»  lo©*Cs\.  IfcOo^j  a© u/d 

a  1  l^a^Xaj  WJ^.o) 
lLd/  *1-007  LotfUlks,^}  boo  I)wf  L&^U 
U  1l^  U»©a^  boo*lL*a*^j 

t^A.  <u.  U&  1  ‘too ?  Led)  jb^MU  too?  Uot 

t*r*«»* 

^A^»U.  N^  lloio^  Oko 
coo7^«aU  ^007  ^fjxlc  ] <?a3 ^  1 1  a  va  At»^ 
U  ^  Idoot  • 

L^-la^  ol  IaotA^  Ia— a  ^oo? 
fcSXw^at  t^dl  oot 

0007 

^  ^lOI^VbO  lid  to  ^  wof 
».V\[\.^  P»Sb»  OOO? 

b  of*  ^M7^§0  ^*007^007^  J«>a^6 
>007  lo^oN ooaoa  uk.  ^*001  t  f 
loot  bX^S  «Oftto»  ^OA  Lv^l 
Hdb  m 7*007  p^attoii  \s>»A\>4 

JU,^soi  •  of*®;  ICSv^nq 
U  1lolX»Qi<>^^-tdUd  tod?  baoo  ^ 
*Lo®i  Idl#  1a«»^  *»*ts*^  —mo*  l^o 

^  l.4i>l>.<i1  '-oJ,1‘4“fl><» 

Aw  $>  V«-5  xr^ti! 

>d07  t^01^00 
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— ■  J»ol«  ■«  Jjllio]  1)4**  JOO*  \vs^ 

1  tsa^J^^Srt  t 

LMAdf  ^  A  *n»^N***l  Vt  Q  |^A>>AA(V  l-<  ^  o 
Iwl*^  frAoort  t  Ibag*!^,^  f—*1o 
«■ sm»^  ^  ^y.  l^aj  \M«o 

^aI|o«)0  1^2*0*00  Ud-**  Xoi  t%A  — r 
1^60  4*^  ^I^MfXVI 

Wd&lUA^^^JuU*  \Jx& 

oil  ^jl  lias 

«-  itl  «|  «*>Xio1  ^  »^Ol  bflfcff) 

'boSJotooi  «»b*l  laLfs  a^,l Ofrftft  (Yt 
1^09  W.W)  o  llo^O^r  «&1o  •  4*s\, 

WtA. 

<>'*  ft^U  boz5=fc 

N^OM^l  loo*  fcsJ  4  lil  •  ^ 

•OOI  ^feKM^U  U^§bo  UlCLSSfc, 

jOjfto  !•«*  <-£*aa3C&o 

<lVa  Ofdl 

ft^ao  4*0)  WLnJLJI  4001  N^CVn^l 

lft^oo£oo\aaao)  m^»U^  ^slt  vWlo 

^oiU^aal^tuoa^  1lU^)to^u^%oo 

^4ejbo Luu/ 

001  U  *  lla^f  ♦^>4JVt 

♦  • 

Uo^«  J*0&0> iUo  O^o'^o 

wo^d^oto  ,  y*Q&  looi 
l*£3olo  .  OO Of  \$CfV#fcib^  s£JOj  OOOt 
U001  TJ.  i^o  OOt 

LNGaoj  OOOl  v£0>*fc^S*0  OOO)}  yOil 


Laooa^ol  \2*o}1<oai^  ^iail  *» 
&-&£&(  ^olM  Uflo!o^^s$ou^j/ja^s. 

^ - ^yl  1 1le^o  Ls^UJS^o  IL^gg 

<a-^5ol^oilaj>)^  liUtflJo  l^»  V^oo 
ImAoUa^A-n.  l&ia»£»  \£G)+bs1]  l&tj 
tafcsa  1  jo»s^^w  a-aoa^  *2»1o  •  lala^o 

V*  v*^Lsj^  Um  sjo 

^■\  lM^<  li  Of  l^fet&d  J  ftsA 


oovilo 

U &SJ  UoA  s^LM&U  9 

«^,§U.iUit,  £ 

^—•001  Laialonj  (bfcL»«&& 

wioo^*  ^o  )  )J< *  b  «d  to  6a» 

fd^o<\d  to'jo^ao  oftao  J  | 

1*440  /  wOltl^Af  >&>h«tS! 
^ptlo^hdh ^ ^U^Vi,^) 

>^5)  liuJd  «a)iJ 


40*5  lC» 

OOf  !MkAJ«Oll 


1.  fct\ 

lid 

lj«l - D^£oo|o«jj  koOOtto** 

b>^ Q. »i L  tuU  ^ j ASrt 

U-^O  tb&O^O  Is*^, 

?ot*^  ol  L*aao/j  Iv>4m 

UIl^^gAllo  s&xubJIf  Vj^as. 

loto  * 

«-'*»)  Ul  •  r^Ul*. 

^ ida|f  v^ai^ao  is**  Jg*  ] 
&«Umo^  mK*  ^Uo^^iot*  ,  ocn  l*. 


■f 
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f IlmIL  II^q^o/  ol 

tu&xa  L4J  |  bob*  oojj/ 

« li4  ^o/  L*# 

|m^Oj  li^i,  ^U«^o 

^  ^AjI  *«  U  «ix  a  m*b*/ 

'*aS.  ^1  uQA S  i  ami  • 

^.,  »  r-»*)A  llaAfcO  b  *J*> V>  1  a  1 **£> 

\s\3 a  *  •oVaj^l  baj^%1Vib*^o 
b*1  bov&j  vajI  £*bUo  IiLm! 

*  _ .kJo^  *  Itol  KAd  uiv^a  L^la 

V  k  •  * 

>^^<ja&£J  9  oml  Ko'*M-y  ^L2X*»  k*^ 

Df  ami  a  <*o)a»L*«J4  a! 

1a-^aU  o  bJ*  t»v>UoV  Iaja^ 

•  •  *  * 

*  <*,*3^  1*ooaj»  1^- 1^~  *^^[VVa- 
boL^g-a^H  ^lla^bajj*  -»dt  oml* 

IILauJ^ to*  s^sl  ao^o 

.  *3  N$kmbJ*  ^  r  Ujulo  il  la 

'^^aa4^1^^NAa»  ^  )k»«va 

Wa.as^o  bia^aab^ 

o>»«^m  .  o^LmLI  U 

V^_5  a-AJ^  \b*Cu>*l  4^A  U I 

£— •  1_m t0o Ua  A^oub^l  5 1  La  <5 

taa  «  Lao*1  >£av*bJ  j 

>Wn  **aa  UvA^ 

^A^Dbboo  v^cnSa 

«V-a  b 1  lla^i  ^t-Mb^a  U«  5U 
^  «s$»©1  l  Al.'Sc  loioh.)  v£owb*I 

\]  1b-**du-*t  bp^Jioi  *  ^L*#bio 


t-^o  liio)  Uhw*  m»  l^wo  b»-Vn  ftft  «  Ll^. 


L^ao^t*>  ILxu^IaAXjU  ; 

|ij  owfcJj  **01  au  N?  o  •  4^^ 

_a*  laall  J  oalfl  * AU^oba 
•  • 

0000  Iajuao  0001  ^oub*l 

ItLXxalAy  tf  7  b*  •  OO**  <^031 

a1  *1  il  •  ILC-t^l  a^AJg  &+wi*j  Ijt) 

p — *  *ooi«  ml  1a, ^<\lii>^D If  » 
lix*l^aalo  Mot  \^uc\ 
Wlaai  UamW«^«  yooiU^  >aj 

«  cubjgvapt  <x>a-^U  o-»£ibb>o  ^ 

— OoUaool 

1  L^lgi  x£jf 

ooo*f  biLio^laja^  Uoao]  oK/JaJj 
©1  L&^e&to  001  »0)  1  ><m  9 ba£u& Ua*j& 
saou!^  ^2l3oi ^o.  galoot  b*U  Lxu>at 
«^3l  Jo 

b&fefcac  &o#j  Jma  *+s1 

IjaJfl laft.«rv\  ^o^bbojl) 

,^?4gs •  UaJtbj 

»H  ^ ^  Ij ^>.1 aVv  ^<n a 

La^>&^g>  b/>  ^sa-^aa  t  j^i  ^  •<*<» 
1  os  U  L13I  ufc-lA  bl^I  ^5  001 

«  *4 

vA^itAA-A^fl  **  1  ^  ^  1 
aos— a1  0  ,  ovaloai  ivLbo 

%e«u*M  T-Vi^a^  ^  s^oob  ^ 

!lu^»  laodob  lf^oAw>  bocsfc 

U  llu^a  W«4g  ba  il 

^ ^N^OVi b# Am fc^O  Aaw*.,^  ^  1^0 

act  j  j-i>|  bla  ^3  ^b®<f  o&J  1 


m 
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•  Ui^»t^oUa  Ub.0 

L  -  V>  A  *  /V«AJ  L«0  !  sol  -60  LftiO  I  1)  0-^, 

A 

Of  1  L®  *  ^Lit^d  ^l)1  Loa.  fl^,i  Iso*  •  / 

U*o)  ^ 

auNl  Lusoo*  )4aj5  ^uV*>U 

f*3}  ^  L»Saa_  *o\S^ 

^ — ea-^s  «ufeJ  *  L^Na&oU  o 

*nfia.>  a! o  «  |jkmU  mASa  I^Aa-0  Loi 

^0  3  is)v>  ^ 

1 — L-aA.^ 

sL*»o*  1 1— » *-J  \\\~>  UrxSsQ  .  oOft> 
1^— ido  ovo  !***lo  t^o  a.  1-  *^s>o  y  t-VrS- 

^  OA  ovl2bO  <y^S>  ^JL»  L«->  oxft  b,  laA  * 

*N^^»  «  Iaa  1 

Luioaj  Lifts  l&»  11  bo  s£o.lft® 

Lwtta  *d^L  <^>«  o%i.No  uafxuftA^aA 

1>»  i  Laaa  t^i  J«^o  «u b+1 

v?«i\  Ut  ^tfto  La  ft  Lfc-ot^t 
L C»^«  o N*  1  )«fl>o1«L®ftoU  tfttlLooOO 
QibOs^bOtaM  t«U*U  roo^oVj 

L . aWa  o*ftXttaL  Laool  >~f  ov\d 

^ulL\3o  .^»oi  ^o 

I - ft  01  ^  ^  yo  ftAft  a  I  lihftft 

lit  •  »Lo  oy\  So  %»dul»l-M  ol  ooi  t^v. 
^r!t,C)^a  i)l^  U  lsoi%  fooi^  ^i=»L*^ 

Lv^*t>><9  Loo  .  OVft C^*bsr*1o  CrLr 

I  * 

«)<X5^>«v  LltASoo 

*■ — d®  ^^oLfti  «v^b^o  Loj  /^a 
^  1*kj^3  c^  ^^Vaq 

1^1  L^Lm^O  Ijoi  ^Soo 


f3A}^S.o  s$0V*^ol  s^VlAo  \ 

A  t|^*U  1 

L^SA-Ub  jm^oo  yovSo  vocti^ 
^*Vo  1 £>5©  K-»s^aI®^  *  s^3  1  L®&&l  a 
Loi  $®d  .  ljW  *Sx> 

s^oruNls^pi  *a  ^)«io  l>«L*,la©  L^\\ 
*: - S£»^CsS>  o  Lo£$*Oj  ^-iAA-U^ 


^f*-»N*L\ft®  Ilia  Lia-a.  ^oiIaa^o 

^  ®*>1  l»ul^ftolo«  tlbftft  ftoftij ly%o| 
vftJAJo^ilLiAJo  L^Lj  IjlA  1&1V  caJ  / 
^awo^l^C^o  ^*2  j3  ,  |^w  ^o  <e*iL£^, 

L^U  L^Aft 

t-®' — ^  ^«ftO  Ibs^’loftk  |  tL  a  I  v\, 

a%L  lllft^ll  Lb  ol  ttoAftOft 

Hob6*UftMi1,  ^kiao^o  U 

)J1  ♦  *2%>l)l  hfc**.4 
jrfdL  ^dpA9  sjflK  (j&Af  Jo^  tft 

ao^ciiSla  ovt^J Lsaat 


L 


/ 


v^ouSla  ^*L*fc^D  ^iASOif  Lo  Lo^j 
Ld»>  ^  b<i^  4  ||Lft 

1— -fcSClA-U^I  | 

UisoIUa^^Jjoi^  I^o  LI 
s*oia^jolsLo  Loi  A»  uoiauftAAJ  lftv%Arv> 
^•v^LaaK  Lb^Uflbt  <aQa 
Uoi^olIU  ol  L*£Xo)  L^oJ  lx} U 

i)^K.U  001^30  IjV^I  C>^  L) y 

Ud  «  ^W&4lI)^  V^QU^l  yftjoi  O 

-qi — oN.)  Laii  LaaI  j  bolL^o  • 

Lsalo^  I^L  Uo  Vtub^o  Uo«J 

♦  ^L*l  ' 
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'V  **l.L  il 

U»  il  <^5  ^4^Udj  | 

mm  «m^}0  ylJ  ? 

\Sal<^  u>obs)U  >^0)L» 

^Ldj  ^*5lo1  Oo  I3  1am.  *^>.0 

^>Ojd  yOnMiV)  jJo  a -^ol  b 4^ J 

00  ls>«s^  Ui^ 

•  •  *  • 

\fcsA^  liaro  ol  Mt^*  %«A»1  .  «^jt 

k.  '<*  1  Cl..0.*\G  Uo  aammI 


tf 

"u 


^-*>$•11  «»a&. 

vAdl^ooa!  N!k*x^  . 1  6&s£^  S^saA. 
1<4  ^*3<*1  •^'  ti.6ftOM4Q 

yo^j  1^01  1N»6mn»1  ^  t^Mft 

h^tVVki  jLioOS^  -  -- 

Uix?  tl£^.  <UlJ.  i<4o, 

U^<£***  ^  ^fcooUo  1  tsCxaL^*  Ifcsio^ 
La^  001  1  ^)  t  «•;* 

o.«A^U.U 

oo>  Looof  4*  1c»®i  l 

Jku» fcjfct  V  u !{] 

Uo^  yu^D  ^tt)  taiVp  1a3  0<y»1 

^  a  4^^.  13  4^  «1b>.?wvva  to^^Ao 

£*cwv*  &A'<)  Iddf  UBJ)  •  N^orv*b^) 

%  *Ootl  4o  ^ V*aV\*> 

*<nli^>cn  p  i^oi  ^s*lli»1^  ^1  I-sOlSt* 


;1Ua  flu 

t-*^l  tovL*»  <£p  lb^  oj^a  1^3 

c^°  C*^®  ^ 1  ^  tala 

«  1  ^b»^dN*v>  I  1a)  ^ 

tbl  l)Goo  L*> 

K^^Iq9  «  SAiA.MUp  t^vpflAu. 

U*  iA^j^dUd  u!a.o  (Ufrio  is 

^  1j<»o  •  U^i  *-*&-*•! 

< — dolo  •  «t^1 

p  1^4^^  \Lms^  ^bi  ^Ull« 
^Abrtd*  -2b*t&4  l.nOhd  «^V>  m»  j  L^»a 

^L  ^»Lib  f*#!  $lla  &s>0O  L>^A-  ^ 

<^««fuao]op)L^  i«i&s  Ui*^^  ^LdA^ 
^  «L»«  ^alt«  l^w^s  ifj  a^.^3/0 
e\lia  t^bdf  I *aci  L*J>aa  |m ll  j*jp  1  ?4JL^ 

U^al^o 

1 - J444,  1)01 4  1  4bsfifc^O  W  &  L 

lii^ya^a  1  041  lkX4f  li*|  |}1 :  Laaaf^ 
^oIJ+^Uas!  C»Sk4  WLbO  if  ^T 

«  Wild*  L^od «  U4J « UaV^te/  p 

tool  bbfib^O  kAoto  «  5))$ 
9f  <^!*\  ^ooO  ^OlLJL^O 

J  ^  agJaoUpt^uf 

^o o^nXo.^1  ts. '  Uk»}|  Laoo^ttU^  UoLif 
%]ooi  t^al^  ^alaiaiOc-oo  Ul 

^ktAo  U»iU  ^Lao 
1Lo^aa»a^oj']toSi^i  aI«  lio^j  At  a 

6*Pf  1d*4.^A  |loik*AL*0 


»3 
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00)1 


i— -  -  ^J*A|  "  f1  -M  i  |Yl  o 

N5VaJ  <f>  Lm,  1*«i  1u>  D 

L-; 

^  • 

l^Aaol  f**1  a\.q  OM^O  jooi  ofcs*! 
^oio^^Iao  jfcoto  looi  ofc*1  LJo.  1*oU^ 

wo)&*0  km&o  s#0)Ouftfr&ojQ  UaL^s 

L**$*®)  ^wUU  1  jl  .  LVoo  L^.;  1oo>lo 

oo i  ofcs*]  Lfifr) 1  st 

)  4®  • )  i  ot**^  oil.  1  ^ 

L^o :  h**1 

*}  tec  OVlAO  life 

*r  *  fes*  Lto  lo^U 

ovio^.  oS-lo-w  CO)  4)  tul  jxiA  s£0O  ^3  ^ 
^1^13  Hi  *  T-JjdII  OUJOA-J^doo 

o®5  U 1 

^U^cool  U)  S^ll  Ua.4^  >0^,  U^Jk. 
^)-*A\a&oljAo*  Ijoj  bk***o  ^ad  ^fto, 
^  *aa#0  1}  **•  tfl^,.  Uaa.  0-^^  * 

C?*1ao  <^AVii.U  U-A  o  .  4 

Lo*  I  lil  s^sk\,  ajcuxj  5 

1  ^  A0>A  y  ya  «A  Ha  oot  f  <>0i 

1o«)  ofcs*l  I&Ua^Jo.  4)1  1a  Old  o)  IsllA 

OOOl  yuft  »1(V))J 

Jo*A  looj  \&j\  y^rv\  J 

4pn  C*#Uf  Vfr«A  «Aot.  ♦  1} n^5v- fco  <9 

Uwo^3l4®  •  *11ao1  oa*|  :  Ua 

AA-^IaHIC^aD  U*A*  •  ooiIlo  0^*1 


V-I  ♦  «-»oL*  fcOo U  Ib&O^feA  «A 

ypo\  U. Va  V»0  V^crj^.  L&^A» 

Ioi 

\jO*A  J  **<*  «  «Adl >^OwN»|f 

Sr— ?^*  UillA  l&t  Ib^A 

»-io  I  5*j  M^o  ^La*  qvS.  ^,|\y 

— - Aoto  ^ot  ^1  1&.l^  t&SJOA^j) 

••LaiAa  1oO)fcs#]  1&Aod*  Loco)  |*^Ou*A 
t— !Lo^«£flU»  L^df  U<J  liA*| 
o^dlX'^^tdoi  Ho  *L«or 

t  LaJ-AoIa 

^•ooi  Md  v^UI  1)  Lw» 

N»1  •oik) 

>A-0flu#i  ^IIa  3^  iHi  tlo 

oiaUa!  1a^l_. 

IasX  tlo  Lul^o^ «  ^>.'iAo!  lilld. 

QllAd^  aI  IIo^A^AmO  j  1,0  A  O »w^ 

LiaO  ^oo  Uo  Q>1o<iS.a\  .  ^ 

•  CtLA  wo*)  ^*0to&*1^  1ibA>^\ftli>A  m 

%  ♦ 

lfcvAlA.^1  ^Aotl ^  )d«A  edO)  ^Im^Oo 

.  'S^aaIxo  lift  1  ^1  6^^>s 

^»Vm1 

**au&\a1fc^£  ^ol  Ulj^Uo-J  11a a  ^ 

£35jE>  ^  (2123?*^®® 

*  1  :  U ~J\9  ItSo^^x 

N®^  cOoIaOOo]^  ^ftiAo!  w*t  O  «*oi  f 
<yu-^  **»  ^^0 

lodj  ;  o 


394 


BOOK  OF  TREASURES 


fCtS>  rUOll,U? 
U-£>  l»oaljlii> 


ol  %U»U&1  Q^hbL<LV 


•*■—  a^tbo*  Uoo  n^oiKjua  l^a  U 
s&Sa  ^<nKl*3  <3*> 

«  l|>)  1^.  e^V«>  vyw4.Ck\.<\ 


voo^Ck)^  lx***©  VLa'^dl^a* 


\x&3 UL^  ^3©  i»m  «*a|  to-ft  %&•( 

to  t  »3kX *fe  <UL&3 «»  K\^3dlliik 
la^A^oW>>i>\  Ia3Lm&J,  Iftl^V,  K)>o| 
yaa^t.  ^i«L**Ufa  ^»iVftS  ^U4.A^a 

purify ^jl  W*«*  V®^3^0 

v  «r  w0aX  •• 

«»*»1  V-^W^Jkl  ;.  It^Jx 


otbwttOo»>**  lN^>^crv>fcs^1  Lisa*)# 

«W^d\l5*A.J  *1bs»A  f>»  ItSlOid 

Jbld»^fc^  «*1U  1a A,  (UH  ^\.U-A 

♦  ♦  •  •  4 

^  w>3b^>  «  %aa-»'L  Vmwha% 


^£*.1(^6  c^» «  )o^a£a>  j  6 1  laLxs^ 

1^.0130  >X^s>sA  o  UfluL^s^tLaiy. 

***  wo»  owh*l  lx#) 
'-^4a»\!s  Italbo  ^»«%Ji.  III#  I 
l— *0®1  1b*o*  tftb  4  ?La#a*~li 

Italia  *td3%i  o«o  UcC^^Na.  3 1  © 
Ua)  v**aolba©  tb^^sk-U  a^# 
Ud\,\^  altaa&aV**  ^©©i  '»^i'^!0 o 


oa^ll^  *a*f  t  *Ja  •  Ua  WMt  ^Om  IfvU  ^*)oi 
©oo^k«3p^t  'If®  •  *vi*3^a>  Uy  !•©! 

liU  Ixx) 

f*,LolX*t  M«^CMUO^O^O  ..lit 

^i*v!»  sjo  l  vAab)^  fO*>&  cnX  Uo>> 

^  Aglxo'^arfrfchi  J  «SS> 

1^*1  >a3a\aASfl ^  .  1i ^  *7 

1-jK^o  6>.a, > o  vAol)^  «*»|  OlX.  «AOL#  UuftJf 

A-^.anU)  au  bal  Ua  }  ^e  lift  5  Jot 

«»  •  I 

**®»a  ^,•3  ilflS.  w»aS>  b~,o 

Z+lc&o*  !•«*  •bal  l&ta 

— •  «**  ailai-ifca  ®  ^Iaa2^s  * 

l^iw^  ^4  J  O  ♦  UajI)^  cn^ 

♦  »> *k\  ^4kA»Ct  m3  laid  (3o) 

UteW*!  U'^iSb 

to  Ui  t&^<>  Idi*^  L*3  tttlft  LotX 

••^U)  Uftla^iAt)  U©  aitu-i 


U&  Mt  III*  1  vjx^^kA-M^a/ 

dl)  •  IQ  ft  >  vJMO  1  Qftf  VA^La#^ 

l^D©V 

lbo«X  Vwl  •)  |Lm&4  fO*te 

•  •  #  .  ^ 

**ASL>U  wb#M  i)  blto  i? 

♦♦ 

>* 

,|a  Lsaa  )11a  IjJL*/  «  liL+*l 

ll3#!«JLftJ©  t&klfc,  wb#« 

©ovi  1 3  «  crO  InV  Vi  l)^1|  ^b-fcl3G«  Uo  5 

\i\»  ^0  »A  1  CK*  ^)Uk^ 

\  0«f  ^36 to  HjQ  0  ».»  A ftj  ^  ^bo© 

HS^O^L.  lid  Ux»!  OOI  ^l|  o 
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bft^flu.  ol .  Ultoo  ?  ho  )}<x^Oo 
N£«v!*©  lk*A-*ol  1 *\ 

ItlokJaa  !>«>t^oU  ^  ^  .Vjnv«  OOxt  1  o 

J  *A-L*1o>*h  oojaIo  «±>>* 

•  ‘i^coa  l*-$ca>  f±oo1  Loau+ 
•N*  I  ho  oot^Wwo) 

&!«««!•  1^.01  Wv^~o^o 

•^*1^  +*9)  •&  b>*  l}  «44| 

t— A.  ofcol  Q>V  Ua.  1  •  aub^j  <^S 

^  W«4aw^  l  *®J)  f*>& 

« — jV  Ia^**a2^o  U.I 

»%..A»lKc  1  5*iA^.  «a^>)  L^lla 

^)|  Lk.  J}<aJ^ 

«*d  VfloQ  a^Asl-t. 
1t<l2U^  hkAA^^uooJ 

(Iqh^Io  «  llrtS^VAO  IIomA^O  I  JhbdQ 
UflsflSeajLW.1  ISaV,  o\.<uV.j&V>  O  L..-^ 
«A*a  *Gbo<*  L^oo  m5  ouS. 

^ — ti?  ^  Ia*  *a  o) 

fc^flftk2>Ud  *h^}U  Oo  .  j  ^  ^oo 
l—.<  Sm.  K^V.ubA.1  U  !  J«1^0 

lK.»«*#>Sf>V  s^^s»fr0  Itcuojbfa  s^ou^t «) 

Aala  t*©** 

•  m . 

'=4>^ 

\ W  &m^S.  ^  jr— »1  C  ^>\ft  »a^  «3ap 

1*^0  ]ti^o3dl  U  Is|a  }CL*^j 

^jXal^Uoo  fO*X>  1  to-^CLS  !{**£>  IX? 
t  «  )  k»A  »  )fcOA3of  vj<n  A  ^9)\ 


^>-w  <pu>o  **owfc*J 

*  *  • 

v^Jo^o  ■  1 1  Q-fr>  *£>  \s> 

V.o2L4^f  .  L<L3C|  ttsA*^^  l)w!  Lji 

*- - *  OOI  1  ^  - Li*. 40  !IoVCD,2LV>0 

%  •  • 

b^U-Oao  V3  ^U>a  ^*ooi  ^alao  <^oo 

LiOA»M  fcw#lj> 

^i-aoU>  i  bo ckji  lyzo  ^j!  Lllv^  ^aj 

-*<*  l»L*WkVo  ^wtvAbaUo  ftjsJ 

Ljoi,  tmf.^uf.J,.  ©©it^oaf  4b+li 

0  0 

bloi  tk)  *a  l*aa&dd  l)oi4  IajI  ^ 
Xa  «^J  k»  »^  U^ao  Lam  1)01 
X-  ***?  -  Ism .s^ 

:  LUft  fcs^  1^3  Lu^>  v^OULiO  M*«  s|o  d'obdo 
0\_a-30^  w^?  LvuffcVl  lllij 
)  Vo — m  ^a^yiftafto  ob«-l  \f>Gru>b*l 

Ibo  IkMld  III)  ^^dicOOlaM  llo)  1  L*«\ 

*  ■*j«v-»fcv*f  oruL*3 ^  \ i ftv> 

^  V*f^^  •!  \2jS  al  ^Suooolbbo  O  1^0) 

>Ol3  1  |4a4)1  ^*»|  hVi 

foa* — I  40  .  0*-=0«}  1ib-kaoVJ  U^k&A. 

»obbo  U  fn  ^ 

l»4^  /«*)-!$  «wa^  Uv^£s>  ^ 

Ji  df  Uka-uto 

^  ol  LiioXV  U^LOo^So  ^^)g»  O  XI3 r 

o^-»U*  ^aoLo  .  hf±*dA  i  Usts  lav  to 
^  o’  010U7  Iko^  ^l^ocaa^  Uoa.4^^ 

^  ^  ®1  1Xo\c>  iViiM  1^0  4)  •  - 1 1 0  m  »a 

*^)U  yoa^lio  Uka^;  ;|  /IkA^ 

bo^^V.  ^  IfcsA.)  <4^  *t<x>i^ 
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>2  tfrX'V  !  <^> 

^  \  1  | A  -  *^oljo  J&mI) 

^  > 7  L©  t  ^ooi  La 

\t,3*Mh£k*©  |L©2^7  7©  U-C> O  tx.».«H»5C> 
^...n>!  ^*1  UL is  <A^«vo 

&0)  ^O  O)  U^.euA  J 

J}1  ^Laal  Lo^oJJ  ©1  Oi  *•  o 

^gU^a^^v.  *.  ^X.  jjJ  I  <2~££ 

Uoj  ♦  ©  «UX>  OVwSh-a* 

^ru^«;  ^oo*©©}|  vut*f  ^ 

l2LA©**»>0*VJj  c*©5  p  ^X*  «3©1©  «  o>  *%£&)© 

i _ 5v.  9  ?  yCL*C&2  ©«7  ^ 

Jji>  liL*1  ©)  iLflumj  Loo-o^pl 

1-1^3.  ©©)  V*£Jya  (^mU 

<*m  ^on^la  ©1  aS\ 

o!  1b^JaLuU»  ©)  ©X»1  li 

t  |©a)U  {ALaalo*  }fcv*i*p>o&&*a 
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^.^1  il^c?  )Ha  VL^tsS  ^^ia»4*  *43^9 
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v^a  ^  >o«<*  ©o? 

OO)  lljyJ  ♦ 

•bJ  \  y  a.*>V%  b*l^  \ts*&j*l  tbaio 

Ij4- _ ^ft#)  M^wb^»  01A«*1  frs**^ 

U?i&ataj)©  I  «• 

IfctJLao  «^OVd'fcs2^».  jU^Au^O 

^jLL*  4l£»t»  |}«y%&05  £«  J*6* 

L»03  t  1 9&I  <^K>  l^.  5I 

\u&>  UiU  ur«£&u~4  ii*a^o  .;•  *r 

loO)^  •  f%\S&  ^o^VftAtf 

1—^0  L&>©  1  *  ^  Uot^fto^ 

^  N^OO^OfcSk  UaVSQ  4. 

tLo9^dtdd»AJk.4^<^.b^s.\dlA»^0  V*S>fo 

l+j+iyAmCSk0* 

1?o)d  t U :  li^J  ^»;  s^aib&aa^  1 0 

;=^  MiJ  Wrt 

IbSusool  3Vdl^&»U*  fl&.\.\»  LtM&j*- 

loi  «  ^  )A*A>3  s^vt^  I  in 

^SiOS.^  l^dt^w 

C*U*«*»4  J^IU  foyjU 

wJSl^I U  ©  1 N^s.^ 

'  tj  |  *£©.^1©  v*£afi Adlf 


yocvtb^l 

W  Iaa.? 

Ijdli^^o©  tiia!  lambda 

la  +  .  cr^o  ^5  4 

r  ‘•‘I  a v3  J  ftl»»V>ls»  fr.»Nfr  o  O©?  «^M6 
'  •  *  * 

UoU©ai»©?j© 

\\jO» 


M^ii*  u*~Afca©j 

'C«?d  OL*b»l  m»5m  1fe^j>©  ^>N- 

1  VL...-3  **» ^#4^  |S4  »!m^ 

\b^bv«^  l  ?£vlV>  ^*>1  Q  CkO?  U4|4 

**\*>  v*<nl  &4<4lk  »0  I 

IC—SkO©  Iloilo  tL®^}S^*44  tb^^00 

jb^jttMOtO  •  IbO^s.  «#©1  t^LVa> 

lAd^,^b^y»  J<*  1 4^01  O01  ^IS#N>*L  -N3^> 

iiA.lJ^lb^fcwto  1*3^  tb^XlautZ*^ 

U.4k«»W»A^1  /a^ljok^K^ 

^  fk&&*  ft&te&j  Lajb^^N^o 

W  ^yl*>  laefjo 
^  (Ld^d  ^  aid  *  »»a> 

©N-»t  f«alot)&A^ee?^  Ifc^^U^la© 

Z«b*\&u2tfU* 

<■  ftla •  ItoldU)  •  lu la 

1 4.akM»  ^^>1 

IaT^I  b*f© 

1 — fMj;  ^  }•'•*  •  hft* 

<n^.i.  >  q?  ^dd  t&L»&d  ft*yo£&>.  &&  &0I  **&*» 
l^rt*..<\  ^  l&e©^  Ls^Jtef  ♦  UIa-^  LlV 
s$^o?  Uoai  tbukd^  W*^d  t&ldo  A^)| 

t—  M*  •  t+?  ^®»  «f{®* 

^ji9|Uj4»^te®^S  «»  >&if  1»»«b1 

t*l  ^.t^i  h'~f  h'?^ 

ilte  ^oid  |}^O^a  e^o  ^a.U« 
i-Js^s^ioi  odoto  se^uldyM t  3  I»«mmU 

lU^.U'-' 
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II  «« 

— *9  lUL^^d  U^Cs^oo 
^1)^  *f/jo 

1  ©  \E\j  !> Ua 

U~**  ^W*!d  ^»1>s^^Ss.  ^xaX^iNftftV^ 

N£6^  b .  I^Ai  <w-^^0/0 1  <t0^oo 
(fe^d^ovafr#)^  lali^oW^  toSo^fOjio 

*3$  7LkaA^16v^i^V®  tfc*s^ 

l-J*a  <*o^>  %^s^&3  isuaaj  voojaJ^I 
>®J  l<I3«t  ilfo  ♦  AS.  !&>«<? 

I  JO  \a^  6)  h&6*£> 

!bu&J}to  lbs.A<?x>lMso  ypopl^s  ^©v^. 
t-^V^  Z^fcs* 

M^U  <^o  l*o>  s^«i^ 

|5ud*^d  lN&og\a 

IftNX  £h.  Ia*#^  tJLsO^  ?bl»« 

l^alftSd  ld<fl yftj  ^*0  (4&s«  !IS»aJLS»M  ItOL^O 

Ija^oo^llaL^oC^ova  t£s^«  U^a-^d 

*  • 

1&&N**  UoIaoa  Laoij  Laia^  ^mjy>o  i) 

^0>tfcS2^ 

«*oojj  U&SLa  ^joj  It&Lo 

4»fcs^wjbw^l  j  IL  OmaAA  ft AA-  r  t  ^v*a 

b^&joU^j  lloiiiw  tfwrfc^a© 

v?«p?  o^Ua-^s^al©  Jj^tSs. 

tf. 5 olfi^V^oo  ItaA©^ 
t-O0**»  C^»  U^OMf  ♦  ildof  S$0)£m*4-~  i 
m  Lol^K  |$  *Xc4&  *  Ls®J  5<v\^S>. 

U^Ssg  J  &)'*&&*&  Ltl J  J  *J©» 
\gvyl$Of  Ua»]  li^ioJ  laVy«o 

4  O  40#  4 

w^. V>» \  Mj)  ^o>l^do  1  lA>\>  vQMp 
Ae  \sm*I  N^3a»  voe^J  *5*1 


\JOuS^v^b,lJ  4  ».AflflAl\\ 

^ - -A  *«dBft©  b^-<vA 

N-^g>  «  IajA  ,&  f<$ 

\&&-m,  cs^^-4^*  La©  ttaJLbO)  L&a&a,  U 

l^a^sO  11  oL®  U^<v^4 

tft^OA  U  {^ol«iL&*©  | L fl.SOQ 

I—  4  «  »  iS.  ]oatJ  Ua&*«  (^4<5  *  1La1V> 

^  .,JSb>  !)4>^>S4^4a  I  rrti  <n  f  J  iL&*<LdO0 
t.**  flffil Q  L  ++-*  1  ©)  J  .&)  ©  t*OOt  1 1  QaAa  t,t 

iLa^V^o  >0^U.?!  ^o  fL^I 

Uu>) 

voouibwl^  Ha*444^ 
^*^b?ov^ilio  ovifl-*a^^s-^fc4o  ij*lt 
°^fU  J<A4  Mk^4  Ioa^o  l^bbO  i^5o 
bjtldlSiAj'^  ^*J9  l^sb 

^01  *^y  U1a_JO  ltL»ft>4  O  1&&3o 

1n~5  :.  *5T  A  Uw%  1 

U»a*2*q)gi  LL^l^a^l^  jjo  llacLdo  kui^ie 
IbkfttoljWftO  ^ajIfewl&D 
1  IN*)  4a3  to'*o. 

fM4ooi^4X^I  %^oot««j 
1j**1  *  ^  ^5vt  lb*}**}  ! Uuicf^gooo 
tajio^  AJioo l;^  ^ 

«a*oi  IfcOLSO^goo  tak 
^>0  ItoTa^o  ^o  aajtej  f 

l — blo-o  |^4j 
**—  — ab  *  ovl^o  %j<ro5«»l^  *aO) 

fMlf  -ioibv  ;if 

l^^iOoo  spouo^b  ^0^4 
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*  •  * 
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9  )ouK  Lblj  aU 

VlSk^^s^O)  hy»»A  »■•  1  i.^Ae  1xa3  5  I  o 

'  .\  .\  \  CTL^SX  I^XUcv 

IL^^l  ^>001  Xl^V^So  J3> 
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bwk  |  flV  avo  ^*ocn  ^  1 

iLwAa  «  |£om  \ 
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1^*£>  UlsoIs  90  ! ftoi  ^  sUumN 
W?  kjs^^«w&o?^X.  Ix^La 
\^o-5^>X£©  ^  b<^x. 

]  V  O^So  *'<*  H  v 
1  ?o_^  ®vlXo  'Loo)  1  U^X  \^>) b  orixo 

**  I.XOAO  *) *-»</)  Ltt^  }  *S  2  f+*  1 


*L  &9\  lx  *aC^O  U  loo*  ldA_  s^OvX?  joN>. 
U-^ia3  )Cao  .  U^3 1 ^3 ’  oj  L <1X>  ^ 

H  - 

o£?1l*-}q3  .  iLa^h 

\Qj  <y ^  cri^<  1&<*\J  4 

V-4  J5j  vJcsriO  .V\x  60  1)^  «*Of  I3  *  A 
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_ a  Ixotss^o  ©i^Nao  ova.  ?lr>  /<xnj 

•  ♦ 

]^cnjj,2*  |C&^£L*«6taU  X#|  oyo 

Ixltoj  llft66o  ^ooU  1  luu] 

>.  »  »  *S  tLs^g£  1a».»0  d  t,0^C7  *  llxTJ  7  ^ 

l  -A  wO  lc^  lial  Jbl  <£-»  ?  IlSOI  UdLto 

yOjoi  I*  N*  M  \Vs'Xat^*  6i>o  ^  J  X ^ 

boVs»  >XOO  /jojo  ItX&o 
jsX^T  Zln_>  1 1 <2^ ^  ^*ojJXo^  ^.a.1  ?>  ^ 

La_1_»  !  .  V^09  1m^ 

LiiK  boLao^^l 

U'^o  b>^0 11^  A  Jfisx^ 

jladlo  loaXj  >d)j  ClD  X  JL+-»jr>  ^J«Wo 
U - ^ \*>  !®Oj  1a.  9  1k»*oSn.o*  jb^A^o 

ItL^,  iXXaaoL 
U'^t1xL*iXXl 

\-^-A  I  0  1 » Aiit^O )J y 

^a^SL^o^oXl  NUibOk  Ixaofo 

Itcufcda  |J  ^  \^3  01 1  a  v>  f*s 

1 — -J^cnj  .  6^UJXio  JJ 

Ol'A<LiL^^O  lx>(A3d 

tao]o\«^)o  1a »^o  IaJ^  I^uLa^ 

•  ^ 

ws^^*^X  1* t  ]  lAso  t^»  U  3!^  q 


• 1  «  ~ 

b_»pe  L-Ais  u^A. 
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•fcv-JL— *£>  ^  O-JdLA- 

•  •  ♦ 

»jAW  v3l*  5I  U  i^tfl.\lW  »«*V> 

wooia  ^iIUa 

\ta‘Ub  llGOIJ  L®1  lx»«-*o 

vWV^fcs*!*#^  LjCS»*^ 

l>lV)j  L  flo^tl  Lo^ 
S\M Jo 

<tC£0^lS.  5AAA3J  5  L*, 
•%  4  #  # 

K-tsjXa  L^Ofl^y; Jia^o^SjO  iff 

}|f  ^  CHAPA'S  K,^ 

^eil6&«j4^ot1.&*»»abfto  ta^Ai* v^*£oa 

^  AA»  v&Q&l)  9^j^©\J©  1  *~*j&  ^  ILo&^O^ 

4*  <*>ottldo)a  IXm  H>^  k-*» 

/  * 

L>o^fe^o  .\  ^ 
^ata l^L  Lliu l  Udjlla  U&oal. 

qnfaftbft**  t«ilV>»  l  I  to  ft  1 

^  tU'W  1 :  l^ilc^d^K 

Isut  ^OA  1^^- 


r  *  iftl^u. 


U<VA>^  jfcs^UJAot.  ^O  ift  t.0  t&Qj 
Uo^?  b^UV^D  lldS<^  ^N«t  «v»t 
L^-J  tail  U  '5%°  c  f*  (UifM 

fcs^^dUooi  vOoQ^o^  **&-*j* 
*fcs2LttiAttl  Od  .  ka-AGalU 


tiOfp^  bu3  obk  n\^%  1^*1  v*c?}  fLt&iU 

crtliOO  »  f-*^s«^  fiaSSO  ayJLSo  wai^ 
"*"i  *  *?  %  ♦  * 

0  °  *  xFf 

laQjiUq  o  **4kXlb  bjy 

I)  Lb  Lsj^jooi  4  L^>  faofo 

'^5^J  ]bua%j>\  lloACL^^O  /  fc»»^  ^ 
Ls^Ii  0^-  LLa  OOOIO  6J£j4)U  )}dJ  <2*> 
■K*CS#f  ^>J«*A  •  <£»  L  tL&tif 

)fc^aa*3^o  \pvilal2o  wool  * 
cactus  v^ajdUUo  l^s. 
^|LcdJ^  ^  ^Vfi 
Qj&lS f^qpa  j 
b— J&L  f  «•**  A  f  >&\^  *-*■>•  ilii^VAl)  Ojl 
OS^J^OaG  L^L^  <aOf^  ^ULm 

U.AA-  Q  CliS*^^  ll«^4 

•  •  •' 

aoot  fcw^sbJiA-oo 

^  aIa  boot  l!&k<btO 

bo^K,0^  ^uita^N  &:£,»llU 

0m«^  1!  p3  1^>A^  tflML5  4^aa/^  l^J)Of4 

^<mao  ^  babo  oooi  o  J 

*  ? . 

®I  ^d  ^4td^  o%L*5  ^*il  IdL  vAov* 

Oo  ^^LifaUdd^S.-illdliaJ 

% 

c*ooi  ^ioi  Mtaf^AJ  *ky+tllJ 

- _ IaU^ ^^Ltxof 

L_*£s-»i  V^-iN  JIaima 

J»*  '^V  '♦ 

_  cxSilSs  a  t±W<\M.a  ^aS.o 


lLoA->a  er\  ^,1  ^5 1 

^*oo3  Lrf  4aS^  JLxiji  btfjS- 

Laj  v>^ 

^  Vft>La^  ^?^s.Lo  « 
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*le0)  f  \pop  few*) 

Uw3  j^JLoiil/oooi  ^0^4  tk*AA.o 
1  Eyji.lv.  UaI  Ito^ou  «w&  oooi  U 

40%j1o  •  wool  t*00| 

yj»®5  ^®ti5o  oocrt  ^5  4  U  wool  e*Ofe*^ 
oa,an  omi  ^*4V^t^ao 

VUlm  fc^OO  liA\^.  LiM  ^a  )4#^a 

*fcis^  5  ol  bv^l  1fc^*aw'Looi 

ocrulo  • 

tfcvw<9oI  woo)  ^^^49  1!.6«|U  OO «) 
\b»JU ooo|  ^»ooj  JJ* 

oooi 

1  >4flV  O  ws>4<»  •  loa* 

^^p»A?>co  b»^U  ^>Qiiw  Ifeoay  IjaA 
U»S^O$11d5«0  tsjl  wtv»  1^33  •  Uw^ihb.O 
L^.Ua4  ^y>4 iidtd 
VC-^3b^ij  Wi^lo  UlIiAji  Iw^l 
lbkJ*M-»l  IfcoJlkw  V.OOvl^ 


(U;U  ^^\ti0  Iavvn Uvr» 

|^#Aaa  lls^OJki3o  •  woi 

loo; }  ^*1  ILollw} 

H*^j  \$a»  IqW,^V»  ^  Ua.a&  *»ov^> 
Wa  *&  fe^®  J  lifc  Vvlg,  #  ^KV)  t 

Wfl«a  1LaV»  A*..  r  ^  l|ox<2*^ 
^vlio  ^boUaao^a.i^o  ^ 

U&4* t  g^o  oJL,  LaT>  t  J 

•  Ur  iU^l  ^ato^ 

onfefeA-^  s^otOCm  7  /Lo$crp 

Ib^ullM^ 
ILo^eO  tjAa«l  llo^ltafe*!  $-*)o  IvflV 

t*9fl  <A*U*^sA 

^o  fe*l-W  %feda&» 

v  •  •  1 

^oNm4m| 

\OOOU  J  wfl)  ^4^-  f  ^4^  ^  A^OOOI  tiOOf 

.  *«  .  V  .  *«  «*•  , 

•  • 

lival  •Vaiito  l»4oi  ^mi±o 


v  v  v  ^>1bbo^  Wo 

l&>l|£OOfe*1©  yooilio  ^  w**^o 


^•1^}  1  OOI  «i  (lo&«fe4a  OIAJ  4*^4 

«_»*i.!  tv^sa  L»)«=a.^»'<5^^U? 

<►' 

IbJoaj  1?A^^O»U=»^OOJ  %A^OOO| 

*-  AA\  a  9AA-0  1fc*wA^a 

b»a^»5oO  Wwbw#  ^«vl~JO 

^*oMLA*ao1^4,<i  ^oioaS^^  N*#^X  pa 
t  *^Va  v«Ao>.Q  Vvi3  wb^4  I  ~^1 1  *1 

4  • 

Uoi^fep  h+s>‘  ov>V»  U«A*k»  U*^»  5H  <>*) 
•  »  • 

#  \\.a2^tio 


1V<*Wjo\N»  J  liula  j  l^.  v£Ol£o3  1^0 

4.0101  >^w1o  1  *<A  -  - 1 

*  tsloujo  W^VSwo  fettl.  li^^V. 
I^A^j  JO0L0009  •  ©••)  I^mAa^o 

ls5©^1t-o5»OU  sOOll^O  ^OOU^  wOf  t^v 

ILj^s  Ul^o 
)lorU»<|  1^3 «  Hk«»  U* 

4  • 

^lo  LJbbs^o  ji^^aaj»  ^  1  USLi 

yooO 

twl  1l^>c  t3  lo  lil^&oo  Ito^OlJ 
£  ‘  ^ 
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^  %  • 

l^i hby  *2*t 

wj;iu  tt&lL&u  1^ 

«<4tcLa-^f  1  ^  Ulo  ^ 

Ob?®  1<y9^5  v^Tj^^^OqL^I  )ooi  a  • 

b^A  Ikm  *ba3® 

5^2^  ^►j|$d£al*Sbfc6a®V^S^ 
v  W*1  ^a&jMaSA-au**^  tUfr**— » 
*o«ufe»t  lb^\  l  \tsx*w  9  \is>  \  Ui»NN^^  •:.  V 
l^ll®i^iJdA  )«ta&  i  La^s»U  a  b>N# li <& 
S£«ub+1  Ufi54^4®1 

AM  1 U®J  c&d  %  1 1  ^*UJAO  -9 

^»%L  Iuas® tosb^ lb^ 1 1  &t 

^fes>Mtab&*3  1^  *  ^  —  ^>^L®  tvfc»«»*Vbft  U»i 

joKflft®  »*A  Awbfl ^oft 


i®MWU  jjIl^Uai® .  1ldL»V&2b 
*  U.Va-1®  \^&*?  c 

(mD sgo®v&  4BI 

^*mi  Waa^aal  lira's  U^^S  bk^aib^o 
>»«^po0^  l®oj  tiA!  1  Jy>N»  aoo^ 


#®Q»I  Aft  •  J  loo?  JA^I 

k&aafca®l  K&vl  1A  1 

t- — 1&3>  &|^afc|  U^f 

1  &^sl<£x  \  fejba&b®  ^  ^.Wf 

ljN£®^$  U^V'  lolVul.  IfllU 

ISbxlHU  J 

^l|dUXd  «lLaM4a^£$» 


t(o«b.^o«id  ii&o  1-v-X  <nb*  fc*J  ^  1 
^L&CO^  bo)  Ls»  ^cnJOoo^i®  l5*&v®»Vat 

;MJ 

Iaaci  •  '^1^6^  ^upLlo  Lao 

*&s-«l-*SSJLI  fi  V^. 

tld^oU®  Iboulb.  ^®L3 

)bs\ftft*^  4  <2to ft*b*^CA£»  ^»QC4«y  f+f  1a\»Io 

bto  s^oj  loib®  V^b® 
M®  IjSLIJ  f^,&ba®  /Jl®£L*^$®7i 

Li®S^erub*1  ^*913?  Lboo«  UU 

w*~  *®3ft « l®y®  »  «5>p  IXn»«) 

L — •  ok^UaioUbfcA-^ib®  *Au*i&0}  tb» 
oo>&®?lba®.  lio  ^Ls>  Liw  l  HlU 

vA)  •  <|  ^iflLw  1>^«*£CA 

N^ar^a^ltCuib  ^»444»t  U1  |^4b.ff *&£  £s»1 
\&»v»  xyta^  V^a  I 

b  v^ouLbo9  o«jLo  ^>1 1*ixi  Ut  U^| 


Wa^^a  ^Vo  ^»L»U 

t«*AO  lloAb®  ^pbb«>b^®® 

>«  U  *•  f 

•  ♦  _  '  « 

bwvO  1  IxbAb/^bo 

*.  1 

Lt^L  1lo»UU*»l  l-^Vi^UoUt 

)>>fl«t  y  Uoi  t^>  t*OC1  Jf 0)0  I  , 

La'^Uui  «^'A— »<»  Lb— l  llo’iiu 

;<u  1  o«n  sll  **oi  !L  AVA>NX»* 

bs^.^  toV^.1—^^  LlrbXA 

«ub^*f  |l3\^^Uoi  1tabx& 
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lift— Aa.  SXft'^fc&o  «dftto  ©va  cuac&o 
$>9ftlKboft  OO  fc*1  Uh  **031^*4^1X9^ 

^  4®*b  w&)  l^'^a  t^s*i09* 

]bbs^  L*~als  L^X  s£ovX  I^N^Jx  ^o 
^*A  AVftbtt  Lsoft  U^VoL  16^1  >*X 
•M4Mt(olXiSO  ^*OOXk  fiOJMJ^  bo^  txjfj 
Udobfo  o^Xvdfi&AOft  bo 
N^b^loo  IbiOft  1  vAbt^O  14#lft  y 


Ib^soft  b>i!  ^d 

^  Us 030 1bA>rx»  Uao 

UxM^oX  libs  l^aso^ftl  a^^II  «a0 

ka*9  iUio  OOO)  *  i* 

*  ,  •  v  »  . 

^  toSOA-^^^^ASO  h&aj  lib 
I  ft  *3  *^00  4  U-OVlUoiX.  U^Xft  U^OA. 
•'♦llfcsL^  ill  s?«ia  >3.\, 

tfcb^oAaoo  1X£La090  1fiSL^4S 

IxlUaX,  M&ls&i 

*3  ♦  1^  vx  4  *  (X4&  9 

a  llaSA  >«9  ob^  b^do4 

<^OjSu50«^| O  ^*9  |»wMi1  *  Illih^bb^K 
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Ub*  toSoia  jlla  r^v 

oxiifl^aaj  )*aJ  ^  Uoo  li*aa 

^KUO IS^OU^O  ^ufc&d  1^1  r»>^v 

RdV*^  ^p  »^W  «3 

o  $)J^ 

11d**«V&9  liaJL^dd  u3  1*4^,  }1| 

bXooA^ttftrt^v»  / Zo.*v«^*»^ 

^4b^&>  o*»&  Lt  *  b<s©  HoAfluSn^ 

j  vJbt  IfcsjL^o  ♦  fj  j** 

V-j»Nm  1ldukL»t  bi&j  s^O  b*fp 
s^>S^*Hafl*af©*a^b^v&&G  •  UlxV 

oti^kiX  ^oc*a  •  <kl«a  p#t 

t  -*^  |^yd^»  <Jc*1kl2sO  U^>>> 

•  •  • 

r^jvQsj^o  taVo>~  # fL&J&sS.  o?  1  5 

^>U«d  »bo 

bifllji©*  s$«i££  toe?©  ova  Nt, 

II  iVVN^-  ^*$1  mA  1°13<M  b*t»*ES* 

$11}  ILam«A  «U*01  *aS.j 

l^d  «  iLaiaoa  ^oD  t©*aaS^ 

^Ja^v  >  vAS.  lb 

s^tlo  L^a*  L^gAoob  bial 

fZduxv.*9U^la^  Ifc^ka*®  IbJLao  Um^^o 

^oua  QpOkA*  UolwaV  l?«J^\> 

I^^UoIa©  ^av»&L  »a£o  Itai^sp 
^ 1*^o©  Wv  *A  /  tiAoi  %  >*©oi 
Uo!£o^©sg3o!0  Ufc.<*  f  ^»©  *  1%sN- 

l^saN-  qVj  <~m  s«x^;  jbul^a 


f  ■  ^ajitsaoy  (^»1L*o  ota^  ^IaaVa^ 


^joi*  lil^a©  {p^v  liak^oa 

©oi  I  fc# V&  s«av^ 

p<ao  UiU ovabX  lia#baaa  Gd  ^ 
,»bfl.M»>L&bftt  •  v£</i^ ^©<^AAo« 

1^oa3  Lo^j^ba  l  •  L»)bIVa3  f**i 

^*»Oaa©  ^  L)N*la3  ^jl 
S^s^a©  Itefy  bb*  f^*#La3^ 

V — ac^fiviAfl^s^  ^cn^jo  >a^U4 

^fc^«a3*La\a&®j  b»^  ut*ia»  Jj <*  b»»«o 
l^^dlj^OAo  f tL^O^Wf  td^alltANa^. 
U^a\.v^)0  Ijoii.  «nbi  U^&>  U  ^5  JfcsSf 
l—^o  L^^AttUI  criLa 

U&Ajja^  ta©^bs9A©<f  ;©*©©  U©oi  fj 

^aoo^Uaol  1aj^a©%2>I©  !  j©  A©^  ©*1 

11^*  la^ta  ®v©  i^Lo-va^^ 

^  vt  b  }va  v^i  a^o j  1  vs  a*  ^ 
Y  Lb*a*  1  *©®lao  >obA»  A  tioj  fbob^, 
La^o-  1  a©b©  %a©i 


®«  «\1»fc&©^©  Ula.^  Loo\'^/'*0fJ 


buu4  lido  Ivi  V  «L 

^ ^  ?I1 t^^jo©  b©o*lj  Ufiv^L  /t©}tU 

o^Umi^o  ^IId  11aZ»Ia  1^©x.  flil©N©Aft .  j 
bx^lalba^o  <na  j  lt©aeui©^ 
jo©)©  K.^)a^3t.i  G^h  «^Msi^  b^I^> 

ti-«  fyota  f©Na©  oi^bJv2w^  ci>t  bar 
filajdlbilsv^  Ubb  oj  bala^f  s«ovib0 
lxfcOi^^.^^1/©  ♦  \©-*  ^  1  Vr.a^A 
lbo.j^Q.w  )11©  ^1  Jfclla  ^»f 

fcfcs. 6©J5^  lb»^la^  Vfl  Art  >#  s»©( 
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^  Uo*  ^ool^o  ^e«)  Uoi  hlA  1 _ ^ 

ks*^OJ  •  ^Sdol^  1*^w 

Lii^Ss  15*  Lm  hss^M  w  ^  7 

W*udi)  ^ 

oa-aoU 

^■"  »V^a4^ftla  K  illJ^o^ 

*^Afiolo.  1#^CO  iux  <gtsdLo 
LvflCVbftbO  |aL)l  cN3^*^\<y>^  x$JOf 

/i^AiaV^^  Seoj  Vi5^  lid  HU  4*$®p  Udd 

foor  M^A.<>aX.l^.^)i\  Odid 

♦ 

jdfc^£-3ooj  1oo>^fc«a  j&Od£jbs/*jt#  jJj 

&■ „,  «bo  t^5do  U&a*»a£Lo  tXbds 


%»fc2^.0  li^tddl  ^Ab6te  1L^ 

^tiaa^b^o  gif  Ua&gfe$  ♦  Y^m  IilX 
lw*h»  ydjaolfe^L*^?  I^»  leo^t 

^lddH&*(dDDl  9IU  M^kfiSO 

♦ 


-3l  ildoj  Ildft^jPO  lbb^>  IcSb^Q  ,  b^3> 
liUia^Lao^  ba**ba©U  ]©oj  L>co 

•  \U^^  ^fikliaxvl^iv^o 

iia)^tfA*9l  %^>ftflft^  |  i^Si^  ^>«bs 

b©i3dft3  to  TLyg^g 


s  I** 


1  *9 1** 

O^kN&l  L>©di  llddi  1&&4  |L»lm^fl|s 

Ail  9II Ob  b  9]  <£&>  1  ft^bw 


twal®  ^Afefcftid  ^*a\ 


^  .frftatU  j  Jb&  U^w  ^*m-A 

Ibia^K  ^s)l  ILabl* 

^>0)  tf^OId  ♦ 

^*)oi  VaS.^  v^b^od  ^*«u^ 
$1?9  1ld#AAfi&^ao  *^s,^  ^J®j a  • 

tvDa^^ao  lu^s  b*»&* 

t®.  fckilfr  b*ll  V*SU  y\vJd  a^Cte-lK? 2 

b^ai  fO«ad  \L040w  oil<i^^s> 

itb'^c§bbii}  ooj^bo 
Lxa»a  •  IISa^amU  Ib&e  ^vqi  q  lt<^a\ 


^^V^wbOo \b# •> 45. )  ^*©©J^  Jbfr^to 

\a\a  «£&  obfil  taffla  b»$) 

^oki^o  ^U^a;)|%U®,  ^2f 
6*»^o  lZ&*a  Va^ialii^tla©©  1^4^ 
a£aa3  Vy  <^a>  }1b  w*>  ^^g^baa 
b^»^v  ^904  bjk.  ^0 

1^1  *a«9l*Uoe»d  vQOiaoa.  vu  •  &*#*}  ® 

ou-of^^o  b^stfssaa.  l4**J  j 
lj9}  k»d .  onlolt^o  oiIaS^^^i^^c. 

\^»2  L*a»^  s^iaftN 

yftoilwfl^.  w^I>0^^s.u&U  ouao 

:  Jfeso^f  ia4^bua>i  biSfX 

*-S®l  ok 

b,9lcf  1*^.  «*H 

Uls^fisso  L^l*  1t$»oa  UlV 

IaOoiS.  vJb*3  U  *3  • 

•  ✓  •  ♦  ^ 

• 

4  U1 1^5*0  |aoi  U  tfr+Aa  <^oilb>  m 
Kit  9  ote^»g[  bft^vIfA*  bvlia.  1^. 

9  fi4d  a  *  1  bdd  OOl  ll®io 
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ou5 


4  bo 

»  •  ♦ 

*9  |ol«AS.  \C^a2>  ->  fNal) 

*  ♦ 

*0 .  Uon  b«^)V3  i^QL*~4  OXa-J« 

*  %  #  % 

>M*  Ua^.  sj?  lU^o^ 

}1l  m^o 

^t««o  bi  v  l  q\ 

&S»1o  £5  A-!S*  b\*4  ^ 

«  *  •  • 

<E-A»  «^©to  •  l^oi  |Loq>)ID  (jJLS*. 

|— *®o?  | &*Vgd%  1  }1l»  &• I n 

OV^I  ^  ^tN^CA^O  bUL5w^J0?0. 

' N^cso^»1^fcaioUI  b»ba.fta,ao  ^©o^Lm^ 
%leo)  9^*2  1Ua*£*  **®,  Ll^o 
1  yn  at  ^  O*o  oo^bdutSQ^  LaftfiA. 
K^jbod  U-^ol^us  UoMo  ll^l^J)] 
oVlfr n©\^| «>  f La *S  bv^g  *  (7  > 

***tttJ  |fc\>\i  «*Oi  *9  •  I loX#  »A**> 

£  o  ITi^ULaakio  1&*  i 


&A~0 


M 


^Na^»^v^^o-r>ol.o  ♦  tu-S»|? 

WOflV>  ^.O  U^Ol  OV£>  0%v&  o 

^  ^^£1©U  bfewO^  C^^»©o  * 

%t*2S-Ss  q>l.CLVi»Nift,  »isfSQ  f«0«^0 

t-*>J  .  lilS^V  U<^A  <3\JSO 

|t.9cL^*  LS>-IsaVJj 

^  .V  »AO  «a A  cr>^^t 

a\AQ^.  b\^o  L^bs^  ova 

«v^v^.  4  a  Joi^  IjesNaoiao 


^atao  v33su.  Ui^  ^»-=>  KsaifeV)  ; 

**■  %  *  1  .  **  *- 
^OOIJ  ^-#C>ol  t  {uQ^oOto  ^OOd  ^03 a V> 

4  ^>0)  li*0  £*>  £&thct>4  L©  ll^flU* 

''^o  Luum  s^->  a+ull 

'r-»C#&0oU^A-^C /?0, 

^  bo  o)^o)a)toi#^a  1t*a**^s. 

Ibl  nSft^oO  1^10^)00  til\i<|  /1a IS© 

«^jo  ^o  t^L^oibn&i  UbfcOo 

LoS.  i*Oll<&iO  ^bbdOO  *2l£ 

0)90943  *ynab*iUa  f  jv*, 

U^ga>t«y  |6#A**lsa^a)a  )t*aaal  ^ 

Lo.^^»  C*^»^4  <©»b»  <^* Lm  Ljo  D^o^bo^ 

bb®  ^1  )il  *  l^fLool  ^^50^5  liav^o  J 

V—^S  llaSOSjjD  ^*2L*£^Ud#  jj  V**] 

sf«^>  -aalo  llo4ai^ 

v^oO  tfiX  Njj^a  Lsu^  l>\a©  yxr^o 

^m^>V>f  ^Uo»  fo^ol 

>£^ade  liis-  9  ^*©oi  ^1  clm  o  s^9D  tail 

b>  idK^fi©  ©1  Ls>^  Lthfli-  ojs«^b} 
_  •  •  • 

USoa_?  ^ft><lVsDbl  ^  f?0, 

^n)*s  ^V^  ^arr  i  (^ 

L^Jsocxo  la^fi^r^^Soo  ^Oo 

/ufc^o  ^>\4 

Uaj  f)  ^V^<5  *  0>^» J  jbd^  v*o\ 

^oi!^!^.Ul  oC\  Uktfuu 

>  «s^q\ Iflft  ftQ^\ob  1  ►sdWo 
hoy  L.  mo  1^r>\a(mo  ^*Lm1^o1] 

^ ^\A,..^>jJ LflL2^  00^1  V  *  «*0) 


DISC.  V,  CH.  2-3 


417 


^  ^  >11  e«o 

A^*il  ^11a1  *■  > »<?vLo  j**»  I  j 
^  o,t **+1'}  ^ 

o&L^  ©vS©  oojLaa. 
r  o  fcJ^l  UJ  N*l) 

7a£*«&)o  t±Aj  /i©S>W»ftVa 
I «M9  v«s\,m  ^  y^ 

fl©fc*iJ>  ^.^90  va«^s9  U  *%&** 

1©i  U5^1UU  L©^r?  /t^^sLv, 

l*bwt  Ull  ^s^^o^jas,  l^l^o 

V<^*  UftAr.*Wo|k<Aft  JloJL,  l&  Uooj^ 

g»*^©t  ♦  1^4  1  4L^S^% 

•  OU^ftAA^Id  |©fc\fi©<j 
I  fU’^TJ  *A  ft\)  p  toViA.  1  *&b©  f-W  )  )j©j^ J 

Hit- UaZ&? 

*  *  *7 

lfe^v,])VL^  lists  VL&  j  tl©U\iS  tis. 

ft^^SU  ifiS&^bbd©  )UmV&  S»Q} 

%*—»**&)  c*^^oo  VJJ  ©5^. 

^  v^^es  lifts  Iloilo 
1**lft«l^jtisis  /  jls  v^^c  1loV»!»& 

:  V)  ^Io  a  UaS  }  lft»V>A  lloi©}  h©  loo, 

&>S&  }G£±  ***&}  I©w©b©l  j©oj 

Mfttlftau*^  v^12£v.fc5>o  tA,©b©ba 
^1  lew  V*©jcW,©  UhA^&O^ 

«— &!©  q+y  l^wol  L£**ft  <2  Usis  ft 2 

NA^]tAS*£f  |xs«j  )aNa9*S 

*J*  W  *  *1!  lis*.  k-*1  iL^oo  1  t\*ys  © 

h*.’^  lUs^JLas 
"■^ h  L^js©  U  li-*^0©  ©%*fc* j 

CT^.  f  Im*.©  V)qO  N^s^^IsA© 


Its*.  >©<,  ^  *m\  j  Oovil© 

^  IbCxa©©)  HoV^tsAaVaa^  Icl^u 

l;©-j  *»©*>  L->jv^v&  ^fcojdl;^ 

U^QA.NX^gtAO  t»©0,  ^  I* 01  ?^V»VNpV<y 

— ii»^XA^^©©o  LSoj  ^Va© 

>&w«*£v&  k  |  ]*a^.  o,1a»Ao.o 

- - Kn)  ^4,  ^aa^s.  U>Va  IqJSTi  m© 

?L<Ui5©©oi!^AAb®®  tci^M  OOf  SiOi^s 

lltt'Mtt***  I  OV)y  1a.  ob©t*N^5^So©  «  f.AV»Yfc  * 

l«^g^1t  ©fa»«^>©  IlftS*^^  A  1  AAftln  ^ 

♦ 

l^A© Ia^-I  **S^  ll ^Va X$  w^. 

•  ♦  »  ’ 

IlftLb©  *■*&?  1©m^©  *1^dJ  ov©  *m©)o 

ffcv©AAA  13  ♦  t^©,  *t©©, 

V  1|M^0l5©  f 4,*©J  U&l  l^Ao^b©  |,A^  JL«©» 
1^  *©9  0  t»2s5ji£*  *  1^9^©© 

?i©A^iJ©ji>^©^,  ?t©a«*d  | ©©,1 «  l©©» 

^a3U  Hol’^V.  ^jl  wASAaua  to 

VA**\&  .  <5-j1  l^ol©  libw  /}tla  «0  4^ 
2-*©©,^  ^*jfcs©  1?*^?  l»©ei 

iV^yoOo  t*#©}  1L*~o*4lUL\&}  0&&. 

l^l/oi©  ♦  ovb»jLaj©  (Ua^^ovs 

JL.; 

ctia  L»0J  footl  U^  b©  ^  Ijlo 
T!©i^^1  <s©s^U  ti^A^  ©|1©«1a? 
1^71  ALio  ^^o^.bb©  ]}©£%s©©. 

1»® - ©11^  \£sl#0©  1j*^* 

^**1  n^^^.00,  4JSI© 

^©^5©©  |wA©| 

^  * 

^  ^  ^  *0&>  ^V4  Ij  « ^  ft  -f 
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1*4)  cqS.^00 

CXT)  )Q 

\iauLg>^l  IaoL  Ls^ovi 
Lift  l^V43ft^  lftt>  • 

^ftj  i *&*r  \o<n^oi  Ihlaft 

»  H-g*  ^j^ov*  ^ou>L  *j  •  yoftiNl*^  ^ 
Id^Lij  \$o)NAAft  ^  La)  ^»Jo)A 

|}0?  ^Looj  ♦  \bs» 4«rviftftft 

./  Lfcft)}  L^°  *  L>£  }  Ua!40^  )o 
«^aryl  :  b&  *ft  1ft  oilauL  ) 

Lo^o^i  oftj  1u»*#ft  lift 
Iftoi  1  •>  v^o^k+lsai^.  *aaj^ 


ft  1ft 


Lsft^o  *  <f)  i  L->^^  jumo) 

p ^-O  ll  ft.  9  I  LX*»*  loS*  IftL 

r  r  «n  \\  es  l  Loa.  t<2^  IftaS.? 

L«i  <0b  L.ai 

V.t^U^9<%>04>  Lft-  laS.lt')  Utt)^ 

Lft^d  Lftoi  U^o 

i )_  v<v  1  jft*ft)L!  *a>ft  Lift  ^^*iUfc^© 

ai^JU  a^L» lift  ftNfr ^  iftodo^ 

£*  ^ft  fcJLaftoi^tUftftaftj  bo©o7d 
..  n.^  4 N\a ^  jofto  iLA^  \gv»#ft^^y  <^»\-*»^  L 

®Vft  1  mLn#  o  L  a  1^<  c^k,  U>Sw  VlafiSo  •, 

lb\++L»+j ^>^1  »  llft^.1) >a*ft 

s#W  ti*.  liL  L>  9) 

o^a)  •v*o^>.  y*°f  ^05  ad^ 

\  *SA,  ^  ft 

n  jftao  ^ 


iLolAft^&lft  Haf^V^fcfcoo 

>5vk* fo*a©Ul  •  Luft.^  ll>£ftUft1 
s^L&o^>>a^Loft  L\S^*  «  fiA^- 


:  )l#»  l<aio»A  oL  (fta^ftVi^^*-> 

_ »4o i  Llfto  Ls.V^o.  •  J 

iiiftft  U-ftu^  Li3^»^L* 

^ sa  Loft  t  Lft*  olSaV 

^(LL?«  Lft*  tu^v 

fclcca*,  ^l^r5 

oiUd^l  9II  i*+~ 

jg^.  wXtd  ^oviift  U».Vft 


% 

ou 


<M9ft  * 

L*ftVa  La  1ft \  lift 

LiVS  Lftfttft^t^ 


% 


> <V^  I  o  oift^  jllfttta 

^ai  Lak.^  ■ 

t  wis*  L  fc^x>a)  ol 

.|ia^.^Uft1oi  Iwa! 

Uaft  1  ***o  Im^  !_  UL. 

•  •  •  •  • 

<*fi  b®1  ++ot 

b*La  a  ^s#j  La 

csrt»ft^^fafcft  *—*}  tift  « 

'  *  •  • 

1  v>nJ>  hfta*ft  1L  ^ftevia  01ft 

^__*A--»**£, ^  La  la m U  Lw  11  Uft  iftio«ft 

5 \1^ lift  ^*001  1ft  kft'^.  1^>a  ovft 

tft2i)%ba  kft la® 

^Ai»o  L*ft  y,oi*ft 
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I  tfcAxOO 

I6Xa2>«,  IU;ZU 
^aLd  •  tooj  iiA  LkJsl  ^  loo*  fay  f 

\t^'.\  4b» .  l.',)  ^  £ 

4-*a&^. I eotlsoU  Itiojo  ^Ka^v. 

1 . -&JL$  1  ^ 

IA,  «ilaa^  ^  U,« 

*^■5/ 

^O-lxSi&o  Laa  L^'obol^co  I 

+*}  Uo^  U-^Ao 

)  j<*  *.  4-2^.  *  Lo*o>  f 

Iklfe&Jlfetoj  L^IjCl^Uu^  £wtik 


L-^®^  *aata 

1 L A  *»'  *  / O  «  ^»Vx  o^  I 


^ OV 4  lalo  id  1bs4^  |a^o 

^;.|fc^L*ifllLlli»I  <^auxlJo  U.^1 


U%^a  c^®  ^©oj j  1 

Li-3«1J  !j©)  l^Net^CO  L&A-.4  <^05  ^ 

1fcfcd^lsi*.®UaAl  v^».i  £*>  ^ 

— -&/♦  ^©Vxx»*3! 


L^a**©«  nS^nxxaL.  V^J^l 
1a »*!> 

IJaS.olfc^aSiOavA  s^koJ^  Ooj  la^v 
1 iA  a  « 1  $a>^  vja**a  foomJ^  ^j»o>  t 
1Sa,11«*U) U^oal.  vCkaoj^  li©  t^ 
t  HpicnlA  L^a  ^aA3atN)o  \*&fio 


oo®}  0001  V<^  ^S 

^— ■  ■*  OOli  ©»  C^Uo  Ifcsll^ 


s^jxJ^  G\A£o©t  y  »Vi^v  \^®U-^> 

\L.^  ASea  m&*  ^ LmwJ  U^S©  1.4x4  5  i  y 
.  *%  * 

oo  V^aS^o  ly^f  ^ 

*  g*o\l*>  a&Oy  ^Sctr 

l»#UU©iU>f  o*)  lUJJj^.  loojloot 


■-®4i  i^S  Es*«i4A*4  ^  t+j&f  *y 

Lift  n4Ju3L^N  s4«vAj  tA-'A&X  yoi^s. 

La  ©o?o  ♦  UftliAkls^a^.  LjVXo 

Uaa-M  fc*  la  ^4 

ftA*l^<kal^sfUla  ^1  *2A  ii^s./t^^ 

saJXDphj  $6j>J  lv,/<* 
a»4Aaal54(,>^^Si4  ^  ©va  ^L'lf 

>^N^»  ,  C)is\  -«)  UiO^j 

litx  uOQt  Q-4«V*bv»  1  ta^ftA^v 
^  1  U  Uo  *«qq* 
OAC1  ^-^Nool^aj  I  jx^  La414 
\  s^ctO^V  oo<^  ^-ilSx4^  1  fi^S>o  |M>  ^x 
o .  W  <ni^o^  *o<si  ^xficu*  jfe/o 
l.A.Ul'vl  l^«-ijoot  1  o%»o  loot  15 

yi*&  cod  c^Vrf.SvU  ^a(o  Laa  t . ,  .  ^ 

Jqn^  1^o\<3 

<>s— •©\&_xxjJl}  1  4d  10xa1« 

*  .  *  ^  7 

Kon«a  O’,  fe&xi  0  Laa-  •  IUaS.  ^ko  LajIa^ 
ULx^I  LilAoa-Nxxil  «  OOfAx 0-*1  i\A%J 

**  ^  ®L^N  0  c\  ^d)  \  t&M*2'.  wOlA 
I^J^I  to^.  4i2o  sqcr^4  llNo^t  0 

1 — ^l^NxxA^O  lo>on\f  1>1>(  .  p*©&^J  ^ 
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♦ft 

.  l^C.-AVt  1j  a, — L»&x> 

t  /N  X^l  jL^\ 

*  .  4  *  * 

^Cx*~6  ^2LA.^Ud  t?^X©ix 

^©vXv u*^)  jka  ©uXa  ILaixj  ♦  llaJXa 
WlJ  ^Xq^&s.  iAa^aXg»bl 

b&A,  fcv^ 

..  ftft . *ufta\s>L]  ILftaoX^ 

W1  ♦  'Aatq  Looi  1L&*2fc^aC^v^  *>  -y 
^IaSmiAOi^O  4 

]kVAS^^  |fcJW»*£  O 

^  Imw^  U&<r£>oa  U»J 

La ♦  oi<^^  ft  Ix^t^ 

•  •  •  «r 

o*2>)j©J  «t.<Xj£L*,  $f9 

Itaa©  jA 

UcJo»)  !$-*.$  \1I 

^ll^aak&a  1  *^>o  lowft 

Lfc^x)  :<^4i 

Aon  lift  vl* 

|XaXo>X>Ql^x3^  •  1t>>V>^ftO  l\>S<Lo 
•  % 

y- tg\^4  "•ftO  IbOo^l^fyiA  •  IIka^wO 

:1t(X3L*^i  ft  U^e  a*x«  ©x»l 
^w*^>  Ui^j^oor)  fwu  j^4 

Ilian  «Aft*aaX&W loX.  ^ 

3ld  lL»AAaa  L&A.Un  ^e>*)ixa« 

CO?.1  MCrtJ  ft  CFWfc  fij  Hf»aoS. 

]}  ©  I  b^SL*~  tl*xoUaA-l»a1  *  ©c*  t>  ^ 

11,&2k_»»^ft »&)  o  liacn  ^QgLwflftXfiTp 1  I  k^X 

l&wl  *>?  j  «!<■* 


1  .  t^io^a  w&sj}6*  tl)  *  $ 
Lba^  l«v^  ^ 

^4ift  U  1  11^6o 

|^jy)||wwlA^^f>^  OQ  3  V>S  1>fti) 
s^^JW  ♦  ftaXaaJa  v*.ai)o 

\i  ►©  j  £>ft  L&« 

^LJb^o  oil^«^*l5<|  is***fo 

lllX©  |&&Ji  i*oo)  llifliu^ft  ♦  O  ♦ 
l&  ^  Q->  a  )*A Vr^hia  li^^jLr>  ^ac*j  U-’x^^Xx? 

SftCJVifcs#  J^liOofo  *fftjftcu#  lx©*»Md  l«i5aLo 

^Ju»fr>*  k«l3A» 

Jftl  l^ft*d 

^y4ft^B^c«Lail*^3tft^.©  Lioa..  lu-  fi^O 

«*»1  oala » ffcuftlftj  1*$.^* 

^ttVa^^oid  ^  oo\  late*. y 
1  uA&ola  I  Lm  b5c  ^  >>>»^  Oft  I  L  Ia^  ♦  >y 

l-'^Xo  cn^XX*j  Itftft  «Aa  *■**  ►id 

•  «  ♦  ft  ^  ♦ 

Iol— 2as?  a©i  Ia’SOA 

<yo>ai  voot^  A»U»INa<^ 

ft  lio  lia  w  v»«n  a  l^»ftV> 

ftllfift  IaJi3  1  I  C«^  J  Vvftioo  S^wj  O 

- .INU^a  lK*^x  1lcL^f‘ 

W>ftA  ft  t^ao  ^  k* 

V^\!  1\*5L4^  jM^a'^Cs, 

«  ♦  * 

-«sml*'|frl^X..  w©1  \  bkhS^.  y^O  l)  J 

CnXft  1^1  r  n  ftV  li QX.O^  Aulix 

l\Lsa^x L^s&a  ^^^^aftt^Oft 
^pyv^>til !  ml  ftalaiaa  on  IclXXa.  I 
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1*65^  Uo90Us\u*6^  l^i<^oor4 

♦ 

Uflus. 

^***1  frl  L&AmI  |  ^\U^4  L) 

.  ^  * 

I».  ft V»fl iva  o&)j  L11309  ^o%tOi  t&te^oj> 

.  ILaXias  «j»  tJ,)  Sl++& 
*  1oO)  )$&>#6  Loti*  i>4^,2*  lift*  403^ 
Uq!^q.I^4c 

1 — ^a&al  kkJ 

|oo>%Aift  Uooi^  l#oe^ 

Lab. 4^)13 Id  !Ua^V**1  o®vj  U 
ts^lia^Jk&AA  ^u.11  U 
l*|r *£*  ® t  i  l  laA^ol  ol 

Lta^bd  ^oo»  Vj^U^5k 
!#A3o>tdUbUo1t4*-N*l^^^t^ 

v*v«£>  L  *aa1o  1  ofckC&^b. 


1  ^OO  •  £***#1 


bfifcf  lisa 

^<4.kS^U4I^  taL*  cUnto3\o 
:T^^4Aio  Wo)b»  a\Xo  <nX»\bw34  la^l 

1to.aa  Acuty Ias  1  liaoi  L©o>  ''vsl^.il^ 

-^4  Lk-flkoL  N^Ot.XJ  ^]1^4  iLoUl&d 

Jj  9II 

s  w&U  fNrfto  ^  ^  »-»4  *3  L 


Itv.  44*>  ^.  ^U*^o 

*  L^oJd  oorba^A# &&U 
^3&&a»^Uoe>&  oA, 4)^03  Ix^aL^ 

l&c  M  k}  »%QO  i44>  *}  ft 

t^*-o<^.  «b.ja<>v*a  a^aX^-Nst^j)  }fh 

0 

1^aS.i  pe  *ao \  £*d  sm  o  l^idQLfi6  ®vi<i^ 

W^.  1^4)  ib  id).  ib*^  llo*^  oiaas* 

b<>  lao^ot*  LfccsUaM*^  ^j«vS  i)U.^ 
L»w  liafe^X  Ut  .  ilo^OftdiW  L«*fc$o 
ill  '^sOfcCxJo 

f  L  Li  I  £&&&qiS& q  <nb©  o\^ 

*****  b®03  d|  liaxt  li^f  W^,4s^  4^3  # 

*  ♦  ♦ 

♦  *  ♦ 

^  * 

UaA*^**^*  Waa^)  Ita^OA  1+f  oO 
:  ^O^fCud^  })\o 

ia_K/Vi  v&&>©ab*&W  Nd<i  H  a  aw^ 

•  • 

Ui^f  d  Ifi^ao^bA  ^  vV-uX  ^dO 
«^U»l4^S9  N*L)m«I  l)w 

CN9>  ^M»1  lift  A.^OQft^S,  g\, 

otft  <x»4  IbNaaiso  Uoi^\» 

4  • 

Uol^  to  W  « liA^sk 

♦  9 

~  v*  fcvo  4|!  4  s^Ol  o  dlK*  k^kXzll 

4  4  ♦  4 

o»  o  :  1av>^^  llo.^Aa  >.,» 

0>A)43w^  tib4olSA.|o'b^Aal|d  £Vj4  4  J  I 

♦  4  4  « 

0014 

tbo^A-L#  ILoa^^w  kj^^cnS.  N#  I  ,  Lxol 
N^^fbolii  *  t&  1«3w»  Loi  I) 
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<*»<*)  U  1  *-*^2* 

\v  rv<\  s^5  \bvO  ^>1  Iv^n  ^ 

| 

^  ,1  j  01  <aJ  o  /  *»  ot^T^^^No  !  <-*+ 

W  <sA  »fe>»  I  ^^,^4  ^  •  L^  0^0  1^3 

Vv»*  «’>!«>?>  9II  ll^Oi  ^*% 
fiAOia  12o«’*A  0^1®0^1->L.*C2wC‘?  ^  ^ 
«vLO  ^  ^2® 

lloUVft®  «^Ab*  l^^oX 

oa^>*  ■»!  *r-*a>  ^C  ^y) ,-V^  — ■  l^iSv £CO  ^m%i\ 

l&wb^ttc^OO  ^ 

Uo\Sa  »U^d 

^  ~4  c^/*  4^ 

»•  ••  /  14** 

^  fcS !  o  |^#l  i^siaajm 

^tk  q- ** A  oo''^^« 

^«e|JL &f+*J  fcw v5 t?® 2 1 *«» 
H.Qlio^o  1  Iq^o •'>Cl>+  s-»o»  Ls^Lio#  ^*»Uo 
1^0  »3to  ItaS^*®  ®V«kOj 

«*u  ^  I  .v»  voi 

an^»l>3 jo^taS^^  o***a<^4  LsaIa^sso 
I — X%S^y  1b4^o  n  L^obLk^ 

aJ^lxu-U®  X*  Uajs  Vi  L=>  V^y  ^  O 

\^©1dS-i  lj*av,o  I^o^s-aXo 
✓  • 

1— a©^  *  |^oi  1  *  <?4 

srr*3  *^1iw3  1=4:^ 

■?  9> 

,  %U^  bw^  «U-0 

y* 


ft 


V^^^gog  ^*L*a£  o  1*^0  / 

'*&>M  a^e*  ,  >?*>  l&S.  ^ 

00c* *  bw\oo  Nus>  <so  4»ll 

|}aX$ 

v^av^b^lo  lx*j  t^&<> 

*^ov^>ao  ♦  1  ^loo 

Ix^Lx*^©  ImW 

1  yil 

Cr-^}  j  Um*.  L>&* 

U*fj^  U.®*  }IU  fc#t  ^ 

«^>\^  «ioLs3L 

«Sl* 

»--  U©J^  Jtw®  mS>f*&ip 

U-m\  9*lX©1  mO  oOft^Vi  ♦  ^o 

yon^.  uCk^Vto  U 

oiu 

3U  ilsN**  Uifioo 

u  ol  <n^>|»q)  a 

:  L4la  1  LaStfA  ^  Olft  1*4 11&+* 

IoISjOo^ 

IsU  *»  bfU*^t* 

lx>la1xsfc^  iaXf  ^  J!oi 

^  lx>1^  UbuM^Ufex 

^--V»^  4o^  U  U1 

k*£&  oJ®3 

N»  1) ^  ^Aa?  Lx«l  o&^j 

t—.  f  ^  cf 
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1 V  4u*  ^  * 

6»Vao  Uoi^s,  ** 

bb^iL  n  bis  / 

1—  Oiiw  1^  ^auSli^  1  1*^^- 

•  * 

•  s^»l  *^2  ^ ^\>»b5o  1 

|±ft«i  ^*iO^  txak.^o£>'»X  q*L«^ 

j  ti^  i.  v^n*-‘=*  a  bcn^X  ouk^»ts> 

IjoiluX  Ia-U# 

^L»Lm  KA^g£  l  ldOA-Q^^  v&  1  VII 
«>«9  y+U  Uwoi  <£»o  •  Vfc^^o*  1bJL*Oo 
y*&>  tiA^oA  lio  Uj  Wo^Oft  fo,oo  +*+? 
t: 1  *V^»t5o  ^»»2fcO 

Uu^,  L*Y»vi  Lxs&t  Ua~**& 

LdUta*  ?5«1A>  -•cv^  h<* 

1^o3  l^***^* 

•v-L-o  Iji  »s.  *  VoO!^ 

^o\t£>©^b» 

^^o.l^crv^.  o^^aoU  C*jk® 

la  »Va  CH5  bs#)«  Aft  ,f  r,r>  7  WOI 

•  *  ♦  0  0 

ViL&Sfr * v»cn •)  v/« 

•  •  i  '  • 

N— *>*U  IIolOcO  <oo  XoL— *  iLa^suVi  »»<» 

•  ^*  * 

Aftl^olt^aXi  yftOftltOoo'KAad 

|»£&©jbod  Uotl*  U— ..**  •O)  )aXtao 

LxS^  boA^O^k^* 

1£,1  s±9)  IU\Q>N(l\  UdLl^ 

'La&eS.|La51^^  L&*X»  kao  <A>1 

-Jbo  a©>  t**N  1  ^  *»+  fcLX 

y.c^a^  >id  HokVo  / 

Uld  ^  j  * 


—i  »ftli  ktl^O  Lw^t>0  ^  ILa^OO  |^ 

►*tso  KiU  L>j  b»£t  6#Lao  fcw&> 


^  }!/ ^50  VA  iAi^  ?^ 


/ 


OOolft  U3DA)  «l4ov&  lxft»  t»01  1l&&»  lx;/ 
®!  l^A»>5o#|  l^Aviao  ^)d1  1 1^1^ jy 

^\w30 

l^oj  **oi  IaL*  tool#  4wV(V5 

{*MCtA  *N\wiO  a  ^  «0»  *Jwbs, 

Avoid.  l^A%  S^OI  Ln34d 

li^$cn^3  ad  a$  t  *  a^ft»V.« 

1 — 2*3)  Ua3 n /ooo  Ljlhl»  W»d  IolX 
J^dl  J  ix*fr»  A  1®A)  J  1  LwWo  xiLj^ 

OdC^.  «uojj  f  Jo ua*  1  *0,  U.'daCuto  ^  ben 

k  bft 

•  kX  «n\,  ^aa&ao  ^  ba  001  *?•• b*jR 
^•ooioV^D  <aXbdA<>9 
«N*1^  caVs.  ok  *kdcuaa»^  bo  oa»  <ao 

%Looi  1  »NiOPV  .V t« wCT  >a>^\  1l*VO 

wk  IIamOo  kdt  l)Ol  40 
0  b>f  »1* U«  K<o»Icr»  ‘-ftiv>t  <1 
ItXLJAol*  Ua-w  tOo  t»  A  01 
:  \Jo)  Ha^Aou£iflA*-A  lx ®f  boi  ^ 
|oc0j}&x  v*oi  Lio  *  vijoA^ojDl^^x  :  ^ 
<Jjbjl  «A»  UJDO^Ojtl/--^ 

fo^tLo^dA*  o 01  I^oao  kol 

Id^oU  hrtOftol  LiO  Udoi« 

•  •  mr 

>^<rwX  lfcoo*A  .^*  La-5aJ 

1^??  ^oks  jOo  »^*  t^*  fLL | 

\^l>a£uM{«^lB2  ILooftoflo  IjXi-Xj 
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JU»,  0^. 

jo^>  /la>aX  l*W~^  Itvcs^-^^ 
L^aa-*  Loat'^fc*  t  L»  t  *1La  b*1f 

L-LjO^-O  ^>f 

-  -***>  ^  *^° j*v Qcr^v  - y 

£^oo£u»  l^Vt 

!» o  1  j  W^&^oU 

*>,  ^^K^s.^w?  U:«> 

^Oo\ »,  ^ U*^\  Ja-*£io|*»  a\>  t'ttx 

W>-y*\o1L*^» j^o  o*La>&»* 

*.  lr> 1^  JL^o 
nO  ^^.^3  Uo>  \$oUL^o  looi 

loojlj  LLot* 

U^aja  Jfc&aooto  •  LLao-tato  h&&> 

]mjX3L.yo£j&'l  o±*\  IV  U^.o  W^.f 

tloft  Lo^ 

^  o  1^*6 1  ^.Of 

\lake§^&0  ^«|®  at^U 

\&>o)  aMIo 

1gN»«  Ca^  ok^U  ^a\L<>  saoI 
jo*$s>  lloU^'tsAa  o  o^qgollaJ^OA 
l — N£icn^  Wo«  ^  IU^, 
Usoi  4  bwdl^  UslOoV^ 

1^.0^  yftjol  ^  ro^  *£_ja  d 

^HaQAa^  p  sqJ&  h*«M  W*oV^ 
V$kJoi  ^O  •  U^a-J^s  1^.00*  ^  /  OOlO 
^0  |*J^*»  *  1  ">  ~>tsX  i^>4  «  l^AO^to 
l— -  "*fc  *S  1^  i  4  \^i«f 

V*! 


J  UkAdl*}  L*A.V>  ^M«|  iLoSHkthSk  M  U» 
1«  i!^fl>SXo  fN^A^»L  lldb^ 

^UmU  )Lo***A^  s^)0!i 

^Icftfl  4  \^>oi  ift>»Vi^i 

^Q^.i\iftlv>\.  ^»:»a*>o  t^&s.  ^»la* 

:  IJovqdj)®  \  TT 

W*^.3l  Vc*-sxk.  lbvs^»  Uooj 
a3ij}II  kov^k*  t»ooi  Ijoiaoi 
*9^1*  l*k+y 
o&B  I$0Vto^  I^iJoiA  lab^Lo 

<^-  r^<  ^  4^ 

* — s>©) 

l~^oo »  f  ^ ^»l»Ni  jo »&  ^0  !V^s\ 
bv*l)^  ^O-**  ©llolid 

^ov?  ooi  p*t»  IbkssA**^^*!*^.— bfr<*o 

l*ooi ^  idol  c\^ULm  «ufe»t 

Uit  fJh*®4  U04I  l^«a3« 

yoa^3^L»*o •  ll«L*l  Jot  IfcglS*  1a-»^  L*J*~ 
cr\^oia3S^^£>oS.  b»*#f  1  oof  !▲»**£> 

.  to »*o  1  Vt  o*» 

I501  fck*K*0  1^01  Loot  U  lul  OV3  b^s, 
^ ^  v*\«^o  L001 
Jo1.!a^u siaj  h^l  \bwau*^^  *-j1U  hi 

t-^o  t^r>v.o  1mas> yy  Iooij^Uo^l 

I001J7  IU-4^031 

ICSs^^a^  L a^o  *  5IL0  Ua**^v  1  lob^o^  001 

'S^o^«an4>5j  1^03  001 

La^aja  , 

l^o)  v^>^d4  I^Vo  ^  Ijoiai 
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! — aXwo^o  U-, 

% 

I  1  ofc*!}  007  ^><2A<> 

I^ojIaX.  o^aot^  IIci^Xa  q  ^ 

L^4>ll&^d9  tSAi  1) ^  0^*1^  1^0  o 0}  f 

aLsfldV,0  »  ob**^  LhO  0*0)  9  .  UL^CL£>o 

Jc^  1^030  ll*Vfc>o 

ftNaX*  g  HcU  OlA. 

f^Udlo  .  1^01  v^olxioei  Uas  o£&>  I  a 
W#5  liOOOJ^  I^CL)  looj  k^oi  9 

fiu^.  ■  *-^  fc_>  w>9)  Jo'iA  • 

Ck'SftQ  L  9  b^tA0^S%s*O  odt  |N«bu« 
s^3«r)J  t^XaAs.**  bs^>ClA_ 

1-*  JO)  '^o.  too*  UX&o  ^  Ik^I 

Uj  /d^Uoix^ax^  b*f  ,  ^ol^? 

1 - k±Q)  3I 

•  V  *  ♦ 

\lAJ^«*g^bo  Ufcfcwkb©  *3  &->* 

*  ♦ 

il— ^o^oorvJ  I30132  •  t  ,0 

*ax  ^1^5^  U^lMbo)^3  tUr» 

1^0  Lft^-ewJ ^  Uacl^**  ©ilaj  alx$o 
®oj  Jjwof  tl3oj  ©t_s  UisSfco  Ja<*  A 
S&J&  &m\,  “ix  l^_>^>g»  9  o  La.  a 

^Laoto  tibs^^kovA  UL^U, 

Lo  Iao1<^  t  **#*#0  1^»»H  1L&1X0  1 1^3 9 

I?w* fox  v^m(0o^ 
^U'  Lsoi^ 7  J«v^. 

a>  o  U*0) 

b^sA  4JQlOD  Ifisifi-A—  K&lbO  013 

00^001  ovA 
vU3a*o  1^030  ^b£Uttot»C> 


1 —  VJ«s.  aAaa  7  v^Jet  ^  Ui\*y 

V^oi  ^3  '  \ta^f  ^3 1)Qd  ^ 
tlAl  1av\  &«**  0  L**  yOOjlSO  1 0^7  3 

>lol#aA~  s^JOl  &T  )A  Xs 

I  ^-Ol  ♦  Li  9JA-W  o  > 

ILa^AA.0  V^jOIA  <£&*!&  &0?  Lo  .  ^oo* 
MCnUfcO^S  1^<3Ai  llAJO  li\^s>  ti*lf 

l^AAAaaWoM  tUU^N^oo  j 

1^»©(  Is  o?A  A  |  \x3o\ 

U.3m>A0  1tAb6ftVt,i>  C^AOufioto 

^  )0*s>  >  AAA»0 

v£®1^fcsL*®  ^e2^Xa»_  <7  Ia*6|  <7  1UL-^ 

^  >  »  A 

U*»A~^e  i^|158  1b«2Lfi0ot^  tSl^w&A-o 
s^ov^s^  ^©vS£sa  «^cn  Iksoiy  ly&f  L>Xa 90 
^  AU  IaJsi^j  IsvaI  ^1  bo-»^u^ 
•^QfiCLS^A^  Ih^I  ^>1  lw»I^  ^OOViAOO 
1 A  tj  aw  to  l>Sh^9  I A  ja 

i£° V^ClL^SO* llflio A  OV2fe  4^-f 
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^3A3^  A*rt  lt»0^6^fi^  lil  t 

1  !kQ_*«k#  al  VL^&aa  4.^)1  Iaso^^ 

L  •  La<Li^a  V^&% 

)o%^— io  ll lloira&to  %$^k  6^ 
focL&So'l.oGia 

La,o\  L$»2k  4l*\aL|  4^^®« 

^?o>^  ^\Ai^jfa#aa  lla5«A^  1^  lif 

*  •  • 

<^oit  ^9  «  V*OJ  >««ta  A^Of  * 
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Iso^  O0,^aAr<kSk^1 

o£oa^0*U**|  l^A.a —  Lul  ^N«i(U. 

•  ♦  “  • 

Laao^aJ  ^a^aS.**  Lxa  Loa.  bo  1 

Wa^  !  LajaAiaf  Lj  La-*  LI  1 

^£kb43  LsN. 

j*»Ll»bLl.6Lsx.  WnU«&l  b  1^1  tagjL^fr 

*  • 

W>n^k>l  U^l  Lb— b  Lola. ^ 

v^^COO  vA3^  ofcs#/ 

wy  ©  l&l4)^>>  Cs^g£  Loi  ^OO  •  ItAlM 

%-**$  ffQ  taaw  Lf Al^iO  A  ©Crt^fc.©  Jb^£b»* 

^s^k>  bon-^l  1loi»»& 
t-b-itaL^d  y  I  L«j  LoSa^ool 
1\a&,o \gen&&2  fasoa^ L%a^V. 
lioll^a)  bl  »2a®1  Ltaw  s£>©Ua©© 
©«^.©  Lo»S.  L©o)o  LZa-^O 
.  LIa_?o  ?i<rv^K 

*©®  - - >  ^La<VlAVA« 

lihsVa-l^basI  L^&^iotaaJj 
^iis a  ^.wft  Ldoi  t&— Ia*  ol 
O0"t1©6U>w  0^^©L*1  «  ^ub.l^AV>  ->q  A 
i — feiVi  ©■  y  a !  \  oNa^.^  L^-*b.  at^  ^L**P©  I 
Ua>v>#>,  U^  g»n  Va© a©  *3 1  luttojt-ct  40/ 
l^Orlo  Vb»l  ^cn©  pb*~n© ! ^ovo© 

Ia-}}  Lns  }ll  |<|a3  LkA-^© 

^  J  Lua 

•j  jj  ^  ^  Jl’iiji 

*  ^ 

^  la  !  aV>^3  jl  ©  \Ioj» e>=A_  ^o  n  ©oi 

1w  CU&A.^  Cftb**)  ]©»— >lo  L^ ©©  L \  £*&& 

'  Sj 

L-^j,  I^^lTh©  .  c>oi  A©\ao  )la©©b^© 


[ _ V^ 

) 


1  L&>&4i,  s^ei  pola  .*  L  *-**  L*&3o£fle>/# 

»dbaLia  IbsS^lbASottAlao^c^^  | LnvX^  0 

fc*LjAb»  «a©o»  Uys  <*-!*»  La*.  i*N> 
lUUj>0  fc*l  tl©*-»b*  ^»o*  lap©la^&*a® 
tLoibb*  I ©oi  L-ofcot  XSiw  t\ 

— fel  l^LS—  *A_1»«T  loo»  Lta*l  Ua^a© 

v^Jlo^^d  II a- ©A-  b.<n  tl^lio 

^wl^*  <nloll\o  m6s4 i^Xo  Lt  j 

*»*  b>4  ojQs^Ot 

\n  —  ^a_ft  1q  »>b^o  s^cn  loJNa  ^ 

,  S^oi  L&15&  fe*AA-  — 

^nO)  1  La^  ^Sft  j*V> f>, 

!?•*  /Lo^A3 

L^ioewo  on  Lais©  °~k+ 

\li£>]  ,]ibw&fi©^  oilcwxi 

‘t^s-  v»a  lbb*S>  1  foooJ«  I  on^s,  Ph»)  « 

•\J  *  *  •  *  * 

ix*c6i  |en^.  P50ib©*.  va^*^  f©oU©  Lia 
/  -  %  •  • 

|  ■■’■  V»ft^  l  » y©1 »  1>\1A  .  l\.«Q»^>.  InOO 

ttoi^b, 


Hou&a~U  ^.jaA^j 

Lfi©4^oLa^.^^  Laa©*i>l»^Aa.^  ©I  l&it 

Loioaab  OOlVbu^n  LsaA 
*  *  *  *  ^ 

fObb  v^cniaJLSo  ^<kk-Un  e^|  L^a© 

<>^M»^i»<  Ko|  00,  »*.  .  I-JL. 

ftoaa©  ,«c\ia  (iia  n*©7  *$  ©  7ojl. 

v  6  »  • 

n  S^^e  L,^^i340  » 

te— n£>t>«ts*  jj«9©  Ub*  L©» 

oUA^^I  ©«i  m  oitcuA^^v»;.ft.. 
V©1© »  nC^cvaiYv  jL#b»»  U01  n  tap<x3  lo^o*a 

*bol  l  j©  .  '-©o!io  Lb<  1)  ©1  o  .  i  a—  rl»fs* 
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1  —Va  .a-k  la  »Q\o  saj^  1>4)<> 

L;i  L  «IO* 

LskVsb  oja.  ^  boj  boi 

tbsSLaodl  «Jcno  s>U 

J  QlS. 

Ualft3fe^oU^/o  )tv «l^a .  a^Jv*  Ml 
l— $G%j1  .  ILo^o^oo  sgcn^jt 
bfrPfcVflo  Ife^g^A  t(^U.;U  SoOfOub*)  4  Uki/ 
'S^*\v3A)  t&soi  t)o\idb  «i^s^»Ao 
.  ©a?  Ls&3&§*&*)  4J  4  llo 

OOjfO^A  jb&A&ot.  s^y^o  lift  ;ol^ 

1*£p1&Suaoatw©jo  on^**  \4u%«2ibM 

t-«>> ^au &■>  1)«  L^aA. 

11a*4uV3  ®W3  iSahJ^w^  ««■  Sl,?^ 

U  O  11  QVs ^ ,  ,j 
1— ^LSOA  «3)o  9&a) Id o U  oi  ou^*£^*o 
AO  jttttjdOjA  Lv»b10 

5  ^91.A>ih#  X«fcw»  v»«\iaA4  lala43«  b^OOO 

l-Sto&^l^o  l^oi  m>4^  m^*  vgoj  I?oo 

^  1*1  J?> J  A2k3$U  ioA3&£&>! 

AO  t^WQA.. 

)d£o  bao-a^r—  fi^»A.O  sg^d'jfeJ^  v^OJ 
'&A&A  .  ^X\5ISA  IlO^  Lj  a-*, 

s^sni^o  m«  »Jbl.iVj  Iasa^  <aiao 

ib^aibdl^  IlHao  ^3^1  Jojo 
'V-J^9J  W  Aob-I^ifl}  bo  •« 
bo  *>So,k>  lgb»iva  *Na.»#  o  1  L'*o  1^1  '*»'*& 

? a.  .  toLsiofc^»a  .  la-*y»  1^.  a 

^Aatl^d 

IbsXMa  ^a> 111  fc*L^o£ 


1 — s>^ft  *^>oi»  k+fo  007  111  «*»  l>*U.o 

kb»t©fl»  iii  A, 

^  • 

K.,*A  b^Ao,  jj  IjU2l3  ILCljZoj  ^Uy  l*£+ 

1».  ft  1  1 1,  a 

La — ao^o  n$oj^»  ^9f  Ls  a!  %^bw|ooj 

N>'-a  4.>X>f  LbOo  c*bl^  t&Hkf  Ixo I 
tto— l*\tA  ^  Oy^U  ^ 

bl-45aft  ^ae)J  m>«  JoiA  lil  w«d 
V^OJ  .  Ibwwfc**  11^AA^U‘S^^@ 

li^^e  oyotl 

1 &*l*J  !l  AAf^Ngto  h.ola 

luv*s>  *~*+*o*jV,Jm* 

^  j— '^s.o 

«^^boo  lLo.»rtoS  obbuoi 

ftfrOoal  oZXb^i  ;f  o**2j&  ^  aSa  .v»  -f 

*»&*o  oojb^  loft*.  Uajy  ^ad  o 
wAAOiV&A  ta-^^  I^OM»A 
ljC(\i  Ls^pAOMS  ]4>^r  Oflujb  | Mhfi 

[io  *a^  a  #>*y3ko 
jKl2»  S*W 

^Uljoj  ^o^b^K^on^g^o  (L^a3.$ 
^ b.ol  12^,  l\a^.  v^cib.  Joo) 
bMA-*b^0cr?5  llbwtttdJ  Ih&AQZO] 
U-*»(Wo  l3\.»ftA  .IflLXat/ 

j  76^aa-*»oj  biSft 
\ - 3i3<»^  I  }0j  ud  I 

*  •  «  i 

booj 

U!jj|  ^>  ^  mX)  ♦  4^V  • 
]&&&**  o^,  1 1  •  tmaa^eal  tlo 
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v£o\JJi»  kv  k^N*  LflAAO^Cftl  L^f 

1  V**^^  J.<>01  t^»v>  ^1)01^^  ftV> 

l)  cj  *  La-«^^s,  i j  <*7 
*sli  *  4h«>NQ>#  ItOd^K 
^  v  Lo3  I  U^cl^o  /  Lxa^J 

<13  o  Ln®^_  ^ 

o  OC0ld  vJ^.J  ^  ^  °>  ^ 
l^O&AUb  ^ l»Oi 
|  $1&  t  ®Ol  ,Jp+9^  t^»6  1  «*£*  if 

lt^feA.A|la*OUk.^dS^>^s-^  UOld  t*Odt 

W  *  )L®01  )L>  4J0***  l^f  ^*^*2 
IldUfcsAfc*** 

t fc&^flu>  loot  ^  L  001  *'^V(^0 

^l\.d  1*)  J*ftA-001d 

I^Tat  ^^5  lioi  OiJBLuf 
^Sjaftla  Ib^D&^looi  ofi^l 
l*<5j  £a'JL  ?»i  L)5io**Uh.dj 

v(Vs>V>r»  A»\~+*  NAA>|&t 

wa#^o^o|L)^^  ^f»<xs2 

^w-fluL  ^|d  f&lo  Is®A>  I^W 

)}©l  ]}}£**  o©i 

«  o«i 

LX  00*1  bD^s\X\l!aa^O  *  Ov. 

% 

U&^a-  ^o  U*3  »®i  ’Vvoi^ 
>^»n  bosl  «a>toltt3a£tt1 

c? 


^Nfl  (S^i_>  ^  t  bp  1^aX^30l5  CtQf  U©«»  NO^O 

ll^S>  oS.  ^  at  lix  loo»  ldL*la^  ^ouCs^2»\|l 

\jL501  ♦  OUSO  Q-4.  ISUg  biViA  f  ^  0 

<^3  UtoflJiftV  *^&4L  o  1m>&  t^s  1  u\fto 

6u^Na.U  l^lf  av>.«»v  ^ 

»®o  \b&Jtedl.  ^  ^  /vWXa'x 

V^mO*  Itfl^O aW^a  U^V*3  na^uI 

ft*a**#j  Ia>o5s?» 

%q\&p&+Z* 3Lt  M»b»  I •  *j1  t^)<^)al 
tlaU^  v^^tt  U  ^5  Lsi4«  «  **»^  *<6<* 

*  ^4 

I — ifl*\i.M  U^Atbcn  WsoI^aU  .  t^lslaj 
1  <pei£0  »  l*  ftl  wlft |4CL»fe 
^a&Isoa>  *£>•!»  sp)cn^lo  •  la*^5o|Mi^ 


yoo^sJ^o  «b#t  lla^j^  *sj> 
•^Udfadi  ^bo^a^cpl  *! 

Ia^o^.  lau^di  loc^v^r>v>  luul.  bv>^  * 

•  «  V 

11  asaaola  v-6dA>'«^^1®  ^aa^a^s!  ^+1*, 
1  %£a1o  6fo»l ocn^SUZbo 
^0^0^.  L4I1  »<*A^ y*Affl 

•Wd  l^N.  poiS  *  OOI  4^45  I  ti^yf 


\jLfl  \£cnS)  H&1  llsoi  Ha^*.<*L»Q  1  LcLV>«Art  », 


^^•4  4  U®  ^O  OOt  f 

boLl^1jA*»ti4D 

*^oOtS^S*4N^^o  i]3  / 


*  * 

omaAo  aJK«4V  a  a  ft*YY»V)  »« 


A*r\<\  ^sKa  ^afl>V  tpla  If  or 

ola  . 
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*^6*1  1  f  4*0)1 

**•  V  •vtfiA.dWkaAi 
*  U^O-3  0^09  \  ^ 

4&»Uh»*>?  iLa^^d  (l ^4A.^3  La3Q3© 
^1Ka2»  sioo  K*  1  ^  :  O&O) 

bwo | 

» 

fc^kaiSfc  ti  ©M  1U. 

Lxa*^  U*&~*  ^*i£> 

tAftftdX  ^£*64*  w^A^^kd  ^<siX>$, 

^^Ul^Mi^d  +*£&>.  hei  ^*6 
v^sV  w^,d  IK^o  ^  la-*U 
^*4^  ^oH  t^U&A.  t\  |,* 

L^j-liL^U^i  Ksla.^ 
Jj— *  *  t  Ix^i*  ^*i  v?®wk*»1  X-^i  IsLi&s 

L»&t 

k*A*d*  t  i * 

Ldm^Si  2 

4**^  ^  1^°*  f  4^^^- 

^j*ft 4MM;  XlSu/j 

aacu  1x^2  ^ 

l^dld  qQqo  ? 

ftWs#  UaJ  m  1»9*»  Jr1  U 

.s. 


L$  &m  l^i 
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1— *ia  *i  f  <M  m« 

it&lsay  &.1  tiA  fb^oo 

«Vd  *&6$  4 

1  <6&  Ill*****®  Ws  d^M&J 2  vSl^Vv^ 

*^$)  «  }*.&*»  MidiS.^  Ob^&au®  IfeCd®^ 
«rXcLk2w  O-  |&a  1^1  ^>bj  1. 

**0)  li<3U4A-  ^0  1*^^0001 

&G&)  V>£» 

t  L  A-»a&MIH bMk.'3i®  1Ul&03  &&&)  U 

#• 

It  A  9  J  '?*'<&&  -«»k*»»? 

^1^' '**^>' 'S*ll‘s® 

^  ^  y^gjJb?  »4ft  *m 

V-*tX»  1ii®|  Li IJL^&  •  1^,1  Vjv»v^ 

>  »Q  ^>1^  ls» t  Kj>^V^a\f%, 

])^o«  b#Vx«X  Ifrdift®  t^s&laao 

Wa^  ^  s*®|Uao»2  I^X^uXfl 

'*&*•&*&  fGJ&u*} 

*a*^i«i**d9 UeJo  l^sa^,X3®4® 
Ia#Ia,1  Llaisl^a®  1ka®ka®  LsIaV 
X-* — U*l*  )'«&*? «  u^ja  L»lo^ 

vga-4^a  f4y^s**^  1>j&a 
^®L\iO(%  ^yl  L^WiA»  ^  ^  |Kia.  ^ 

Uj  W^o^fiat  (Lxai?f 

^1  tl^Qt  «  C^Vnj 

Uj  t&^a-a- aaaV' »t 
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1^1  •  Iwlftd  ^  *>\bj 

L)j^  M*  40  N^fJ ^ 

l^uJu*^  I  &xjs 

9)  «aSi  ♦  Zi^O| 

O  ♦  ♦  ^ 

Ix$1ja  Ufto  ^ 

•  •  • 

l^XjU  o  Lx^x  a  1  is*  a 

!<%»!  I^I&Ia^La  IxaLa  ^oLx^y 

^  fc  i**h>  C7  ^ a  OI^Ad  ^ 

fUxp  a^LaiXs  1^*'1Ko 

OIkXX 

S^oiiXXd  sgaikAL&iX  mA  L&ftJ  3  l^c\ 

•)  \  L^O^I  Ufc^f  W9^s.  A*lMj 
yCL.Xk>4.M  nUi  taX  Uv»  I  %tX^  \&  i  fAfso 
UtX  »v>^  bval  o '.  c^aX^^O  i)c*X 


L*s>/|1L  ^0M  v*OI»4»M  ^4Ab0 

JaOSs.  sj®&l  tx®*  <^X^e*X<9  t^iovX 
\+J&  f  UaX  ®w  v^cfvi  4  UlJa^a  L*&a_ 
'.U\^1<?U®  IxVl^^X^  tAjo 
\  McnJd  L*1**«v»  L»}a}  1  m®o 
\*j  .\UtW  ^)1  jiaxo  ^)I^UciX| 

1  ^N\  Hh  ^  CfLOdO  ]sm  M»  fe&dX^&A  1  ^  •^* 

<n^3  f  A 

1  /  •  •  x 

LI^iLl  v&xx&x*  xvi^Af  wei  LaX 

IfcaoCUjdLlL*  Lxi^s^XfcJj  Ix^xUaO 

•  •  * 

£SX.  .t^U  \^Xwflufe5  f<4S3L»50®  L3uA-^^ 


Ixai  M^lXaoaiojftl 
0001^A®l»\Xdt  lx»A-»  S^C^X  *009  fa 

tx«?  9<^^6>«a  U&x^X 

^-XJ&  1^0tal^#AA*d  o  tbsa^Aot, 
t) — |,  ^  L)^}4mLxo| 

OW  O  d«d  lx  of  OOl'ttMA 

L)^«*&*+lXbO~®^  \Xcu#^w«  •*•!  Ls>fe 

~  *  #  •  /  # 

j*#t  cae>  £o 

o£fi®t^d}1X®f  LsfcA* /do*)*  *-»•*  t.rtX 

5*5  )»*^‘ 

^xi  txi?  ^40  4*JL  L*o?  \ 

^>4 1 

Mft  ta^-J^  Lsi^^Ua^ 

ULm  m2  s^©>X»^  lx«»  |XkA»5 


f - ^»k«  !«£X«X9  ve^»**a®  *0  IftA) 

{— »  4  L  ®®®f  ^  •  lltM  I  joX 

OOJ  t)«|d  |\^  OJXCG  tx«f 

» 

♦  jA*xix  ^ *  !>•»  L)«^ 

*  OV5»  Lxo|  ^  ?  t  L  ^  jj  LJLm  OCI^ 

i  1®1  0$&* I  *  :  ^oOX  ^  C^ux 

t^—X*  LjdfbA  s*iuL>1m  LnX® 

j  lx  k^? 

IxsuXmU^a^I  txof  j»X  • 

Lx®?  ax  Ls^m3  Lxx*®  t^. 

L*Xo  L^x1l*Vo  La^a^^a  J 

)J  JjwAao^  lx®? ^%l  <^.w  >^«o 

l  A<*^«f  ix  ^tlbJ  W^u-i  — »► 

LL^yt  LLh^  op  *3  «a»  Lis*2x*o 
•  # 
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>j^  f pm*  o^ladio 

^b><t  lo«0^ 

Ula  taaoa 

^  M  »Q  J  m^^\^(*  ^maIA^AO 

^  V>  kft  1)0)  d**lfA*4  /f 

tx*$A  U^  LoOd 


^im^m*  -**v  t  b®  **ll& 

v4>*Ai2^A^»  k+lp  ?lo> 


Vs^,»^  Uft  w>ft>  9fesJj!s^fe&®  ^9  t^A. 
V>\)^  |b^L4bo  1L*^o  «o  t^o  ^ 
^1  »*nJWJo 

(LL*A  tA^lb  |^o)«  wll 

%eXbte<^  $1?niX>U  «9t*to4 

UbM.  oo»»  k*>*s  . 


**9&^p*WZas*  ^  \^)oy  wU  ^aJS.  ^<b 
Va&L  tt  IftniAlv^ift^  H«&0  bLd^ 

;t; 

W*»?(o»x3£a»J  £9  *  -&° 


«)6*id«  A^n>  Ui<u ..  *  bdAM  1^*0  )Z*«M 

4  ♦.  ♦ 


W»^>9  soilx^t  &fUj}&++ 

*A_1&oa  019^03  Md  9M9  ll<uv\ 

)^W^oa  ^d!^.  tLaS^X  I^a  bekfl^ 

^4.4£^X  Ufc0J»  fL&Xe/Abd  «r^ 

®oi  j  rU^Gu»)  Jb<»f  *oof  b<boo 


OOCI^Lm  b<il^U  iofll  b^»  Iff 

t  Hal**  l<£ft»a  Uili^ 
foAA^a&f  IaSJ 

Ijla-^V*^  l^’Aid  U-*** 

i-**i)  i»HA  L*k»^0  lNV><Uf 

1a  <vSi>»  »flfl\^l  l*d 
IfcOA  •} 

iaAasKl4.  |biA>^  |ffdu«M5 

lv>A.^aA);  Jot 


C— Ig;  09 
!)lbLk.<^3d  |m«#  Imm>  o^Ssr» 

V  ■  \a\ift  l^lV9<b>  «^L)1  .aV 

1  in  «4,|fr»  w^s|^*Ai^  Jot  Lfe&&« 

lok»«|  ^o^{ t*>  IboA^f 

1i  tb*l  MM  fciN^Sb 

1 — oSmk»  tx*$  tJa^bkao  ooof^Af^w 
tb^Vd  *«Mb5t5  ^*4!  *3 

ImMKmA  MO)  lv9ibi 

•  *loO)  H»L»^  jM^tld/4 

/ 

1  k4Vttft<io  ^roso  3  |1!a\N)9  ^>*099  ^glot 


»#n  «iV»a^»  o  ILfcoM&so^ 

teaA.ll^AW  ^40*  M& 

lx®!  fx)» IftftX ^ba 

^Aaft4oolj<n  *laoi  )Laa»  U  /o&>fcJbv 
.^Itojj  t^v^6o  Ia»®9  ItQf 
1  ■  Vot  ^1  |Lo2s!  »<ft>S  .  b«),V>MW 

OOl  fcM  O 

^o$9j  taS®39i j  JLjlLj 

tu^o^o  po^ou^t|j  ^>^Lvia»  ^**«Syo& 

tx».Q> ^fltoft«ig>flO  OOf  1 
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1 007  Ll>oi  6v-|x<o 
V  »JJV5^0;  ?9«f o^,  ^L»Lm  U 1 

fO^O 

0*lV»AAft1  fOAO  7,'«,ftJ  Ul  ^ 

^  ^v:LuL.j^s^of»  Uaa-^o 

ti&s.o  ba^aJ  loi^s.  ^aN.  Uaoi 
U^ajoILajI 

]«^U^klM^d  lUc^llo^^  Lb 

o  L^d  1^4*Ia 

Lo&u] 

umJJi  U^.  «*a^o 

1m«v^U«^&^V3  Lo^g-Sso^  «  biavy? 

*^«0|  I^noJ^waJ  •  ld44««l^^o 

Ijb*  t^>  *J  vg&LOio  lloa^o  s*-*-laj  * 

V^OlfewkJk**^  tt<xLool  g^^kS^VfcH) 

V^-U  Uoa— ?CkO}j  li^ao 

•*a|kAaii\ks.Vs*  *-  k>^»  L-b 

♦  •  •  • 

of  Aio  v4sj^4  •  lL<Cv*\flf>  V)  ai 

U^OJ  vjxi^s  (^S-oc»'*Ab5>o  o  l^ot^. 
Otft.0  JN^I  bl^Oo) 

Jo,  1^1  LS&S.  Of 
l^AjQk  ll«NU  UclU^b  1U>A»m\ 
{ l.n  -*--<*  1a  t  >1.^  aoo  ^k*j)J  ixa.^ 
)  |  V^5  OOOI  fc^O 


^»oaI«  ^  C*L 

jiibaaloo,  looi 

L _ ^V.Uolocn'^-fc'*  U»a-»U^>  loo. 

'  *  •  * 

,QC^ ,  f«IO  O  llia^o  4  4  |  ^-Va  >  13  o 

)t*N»^aa |.oiNoo-  fod  ooj  •*-»■*  M*  ‘*20  a> 

£6  la  •  L  l^ovOoo  L-  ^  *-OOQ3<»C>fl 

1*^.  J  1^1  U^OA-laoaoa  ob  Li»  ooij 

e?- 


; 


oS^ifiaj^tl  **  •  bbjj  floJ^o  **a  ILn> 
qv-\»f  IbNa »itei|lftiV^. 

Loo  •  4*"\#  $tt  Lo,  ^  ^OTOlf 

^£^0  yU  JLoii©  La 

li&oboA^i^^lL?^^}  '•a*  bf^oo  txff 

yOQtl^.  1^14  both  11»\  o5^». 
1>  aju*  too,©  xoo,bX4 
^fcno  1d&fe*>0  ^*#«fO  Lxf  I  £0 
vl^,  4  1^*  1^07  4 

^OijUa  |o>ao  ^  O^OlOl^.  J^io 

I^AA*  l4u»*  oilArJoo,  mO»  f6^\ 
LlVj  1  bsfiA.  A — ,  t+Qf  1  ^W«  1 to2M«a 
^O^LoSUi*  m&4  Jo  fbc«a«  »\»«  loG-'h 
o  aVj ^  Uiu.^  13 

Ifcbw^a^ll  ^ji|fc}$0  ^ Jo,0 

tlo.'V  a  l*oV*«  ILbbs.  oxbs,  lj^o 

1  V»v*_  A  MAlfeJ*  1 N. 

*  • 

crw»bw1  j  L^»mb  *aoto  •  ^]y** 

1  A<y>aJn«lal2So>^obv>3^  001  Laa~?  l&Js. 

• — »cni^o  •  1 J*o  <>1t  loot  *»c%a 

1L J**"0  oiLo-jl^I  Laov^k# 

• 

^O  lao^u  a 

001  ILobjN^g^t^li-o  iS.o  bk.}U  U  dA^j 

ofis#1  IS^Ilo  Lsoa-<»  l^waJo  •  l^cnOJ-, 

•  •  •  • 

!<2ftAfe^«c»iD  ^  l^o#  ^io\l2>o  L^m*« 

>0^0  •  IoAAm  loo,  ^// 

>o*^o  JiSlio  locn  oaa<  loo»  oN»l  bio 

I  o  ^  4  « 

6ot^oo?Ao\3J#  lv>^1  •  «^.o  cnlio  %ll  ^ 
•  • 

1-oof  bf  ^Maob’oioJ  >oX  loot 

\3^>^VAal*^b  Liod  b<i5f  tiol  i  loot 
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lia oofa  *•  laoi 

l$tb> :  a 

^  01  La)  HLc^jbs^J^w# 
UaT^^I  U)  }fCLj+&l±o?  **js. 

b®  ooi  L»A5»^LLb  cn^f 

1^)  1  J Alm L^OU^  t~fc* L^>j^4<W  I^La/iL Ld 
|oot\^4t^  h®?  Ul=» 
0*av«  ^JUb&o  lLoj^\ Iaitn^ 

*  4%^.  ll^sS^L 

LL  ^  cfr^° 

t  —  boo  lAAa!»^  ba  »ft\ 

lid*  «Vfcs»l  q*9  1^- 

1*aoi — l  \4jc^  j^aaby^lo^v. 

o  »»  h  '*■**] 

~a&ayjp«  L L  L>^s^\  .  L)oi 

j&o*  »AAi®bbVW  f  «iL®a •V^wa/ooi 
**p  l©«i  Li^.  I } LLs  oSS ®  <nS. 

U&^)  Jocrjol®  \J*<^*.  a£&<±i* 
JddMjlA  oqoi  ^?^oUo 

t  N 

fll \>Oft U )  dOO)  ^N»»l>it»  bl  I 

IjcflaCQ®)!®^  *-»®9  Li^s 

l®i^ai^5oi|  loL^J  \$L5ej^a 

lfe&£toL*A^  ^>v£S3  I  ld±^££&  *)iM5 
(Lft>a4./o.«tL  o?L^*^oo  gyfiiftftV* y  l^a^o 

\U  w<j>SS.  ?~P  /L^ 

^  ^ 

<S***L  A)(!k#|  1^-3QJ51  a  id^a-j^  1 11CL++ 
f  •  ♦  % 

V^Oi^  cool  ,^^Ja_A^ 


iNft 

yOf&ojjAaS*  ®®f  <^A>1  M^0  v^\. 

f ^  a^V. a  IdiJu)  s^saa«4 

I  4  LLa  fOO  413  L^Oik®  o  !>&*»**# 

♦ 

l}cv%N>o  ll^dd  Uiso  joU«)  s£3oia  >®*a© 
^i^mXjo  Ifc^s©  O^fcOOf  v^oi 
uUill  <n\3N.  li&j>  ]  Lab^  la2t\ 
U U — &  U»*a^©  1Z*Lj&  uq ®aiV£®  lUjJg) 
t;LL^  l** *l,i >3 1 1  La®  1  icivAdj 
1)L~I  Ls»ai  /  JL*^*s^)©»  1 1», 

>o^  llaJs^Oj 
IbVjgs  ^  Ajcstsa)  u^s.  Uwo  ^ 
j)w/  <z*f>l  *L®^©}  &at  dfcAGLl^V) 


<»L®L^4ffi  on  loa'i^o  ocrj© 

1 — ♦  ULal.^  n$3oio  t<*oi 

^  1  a^  b®1L  J*  b^sD 

fooi^^s.  WJ^aob4®J  ovu 

•  VOOlldM^a^)  1»Lm!  \^3q*® 

t, ® 

<n-» 

<5ai^  iot  ^olo 

U>®  *L&oi  boi  f  ^ -  'M ^ 

»  •  • 

1  NaOjAI  I  MA&Q  bt^OMO^^S.]  ®OU 

*  l 

La-5<^  l^Q)  'tcoi  tlV^SoQ  ,  Lw 

<JL.aw  Lo^&^oo  | ^ 
oo)  ^>5 

>  0  b  ®Of  lisv 
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!  fmflfrft*!  Ia3a3^Q  U^>f 

U*Af  sp^«v^0  Lot^yot  Ala  y^jl 

r  ^  .m  t  iqa^w 

1  Ia>14m  ^t<) 

^O  >^01^4/^  ^1**  OOfo 

l— ...  **>  ^ 0-3 4  1^<W  )ootJ 

A66)  ^im  l&lloi  o^s^Usaa.  foo  **a^L 

A  ^ 

l»  t^L  ^o  JJ  AOH  ygoyis**  ItU  / 

?  to- *a_fiy  LoLo^ 

1Ls^\2#a^L^^  U#| 

V>  l**»*3tbA  1t.A}l«3w3^A  1  AiNil  A  ^ 

1Aj*|  IU*.3&A  IldUt^^U  uk^09«  U*f 
V-  Sfl>  q1  2<»AAA 

UlL»  a^«\  ^ca3  UV  >13  « 

]  ftOI  vA-^UoU  ^1  ?OA1  “ii 

ftVA. i»Us^  f  1»01  1  'Jto&H  :  U  At 

CS-~*-»  t  LhMA-«  Lfc^fciA  ^.f^Af  ^OA 
U*Al  ooi  UdS^A  •  ^Jt3  •  >3>v„  U.j/ 

1ka*3  cU  UtA&A^O  ?^OVA> J>A  Uv>A  .f 

lac*  I^O«^ 

^  US  A30  «  1^^A3  ^134 

^  (^U  UaA4^4a/  b h3*/ 
^>Ad  t-AAo  1?A>  l  I^USL  Sfli 
yOO*U...S»  vA«Vfcs^td  $MaU»^?  U.i 
yOOV  }t<*  ii-O  la^Vo  !Uv^4.4ll< 
t>b»^3^V3As^^^j^>xA  ^*13  :  1}A33L 
:  LdU»  II^aoAa)  ^  V^aa 

rc\j5bUl^^  ^  oocn  ^A'*£Ai 
•**/ 


faw^  few#L}  a^a!  ^©aio#3  J^rn^ 
jjiH’  q«^U^  UaV-^J^Ai^U 

-^1  <|/^-U  ♦  ^*0 

UaIm^O>!  1a3a^  4 *>2ta4  f  c3ol.  • 
aV^a)^  S^IJO  1 42*&lk&jXI&f 

C*&~Sa  fcw#L  Ul3A 3J&t  La^A- ^ 

jjV-  >a  a  Si  LUufeJ 7  ^}ll3|3  Luaj 
Uj^^^t^kfcvA  Utf^] 

•  CI^JA^n*  «fcs*t  La^A >3A  ^*^4 1 

J  fat  «3a£a 

4  Wa^iaV,  «(*  k**  J5^ 

d  N>  ^L>Lm  tJl )J  ItMA  y  AM^l 

U;u  3)  Ufl^Ai\  IKsIa^  IfLjLA 

s_3»Ia  Uao^S.*1^owa^a  IaSa^a  ll3At 

V^tU  USa3^  ^toO^V  4^ 

>£ _ >o»3^a.  «*3  ^lAaX^  sOJaU> 

1  Art  A T^ai  |fc^.f«*  j>l>ft»l  I  AU  ^  >V>V^ 
fAX  \Al_~J4  f©A)  U3&60  |bCo»^  ^U(SA 
t— LU  j  x^joi  4  JJb*i ImI 

dAtSdf  K>^!  ^M«*t  ^S»A  ^  fcftV  4  ^i*^| 
U1U&US&S4  vgaU^A3  aLn*  jA  •  fio\ 

1—1  Vl  0 Uol  >Aa  |.».A.Na\. 

•  • 

UI^aa. a but 

t— LA  AAA  >3lS«  U.^1  ^ 

0^50^43  ^3a  U^»  b^°  I  a  Via  A  ♦  *A  U>^f 

Ua^Ka^^^a  U3IC54U5IU 
U-5I  fc^L  vt  ^‘>3 :  >jx 

©Of  ^VAA-  U  f  I  14  5  A  \ 


Uu3d»3  ^>Atl  6nm  ^»J  O  « 
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OfaAO  QM&fr  O  t-2 L503 
41*2tf»Wo  1 1 

5T  <* \sk»0  lyaAv  **#  A|o 

^0)^k)o  (m«C> 

*CL>^1  U»4lu*  ^Jqi  (miA 

ovl*ft^  ^olo  *  «,toa  Vs»  U  ja 

lift  m  &*  Ls  fe*)  3  09  L^&>V2k2tt 

f»9  wUW^Y^OO  11^3 j 

L  fc»iM»^0  11m  b*Ai\  4Sfc 

(Aldft&Of  W*  1  Vf  0^-1  ©Oil 
otiose  ^fthaaVdbJo  Via* 

W  ^  s.b  t»yok£  j  Ua*aao3  c&j^ 
l^fiA  otAo  VW 

eftKdfttft^O  Mbuill^ti  IXimA  UX**j 
>*  l*fto  ^Aaa*3^^  ^»oU.\> 

lU^blt.1^  ^ft&oio  bwl\a^ 

I  aVa  3  qyl »V%  5  ljU  ^><vi  v 

«*©t  1  M^a 

U*A_j  ls*M«1  ^5  Lx303  *  ItesSi  *+ 

^  »*  h»A  sgso^a  \  »V>  i»*  1 1  al2*o 

HdV*ft  >§o^O)  )}U# 
^*fiou»4&!  la^oi  s^>^d  *-2>a  !©©> 
,1  IaMa-  <3m 

ftfo  !ao»  1^6^V.  OOI 

ts*lv*^»  ls^  ^aaIa  •  ltda »o 

ki(L)s«<n^  v^jftYa  LSooj^o 
«)|2^  s^QlbsMiU*^  l^v 
lo^\®^J  (fko  K#b*#^5j  Wart oN«.  lov^S. 
vi^a. «C^odUN»  i&*ai  5  «*oi  La^w  L*«j  ^lo  . 


r  r 

y€La*>$  O 


U^dl)!  OOO,  i  \f++*1  *0*Q 

<*9)o  jl^Vi  i\u»  iM^o  1.oo) 

1l&iSofcAArtfev6i»<>^  l*«J))i  1^010 

jotftO  IfLl  <-3D  WtoA.4 

rtrtN^w  y*aij  UoC  ^  UoOjO 
J*00)11oa^^  )A^>  )  t^^AAStto 

^ALe>  6«)\o 

•  I  mVo! 

1?UJ  fcwi*  WdI  <^1aVa. 

A_a3>U  Uo3©£m1  U»il  Lawl 

U®J  1^0)  Ifcaao  *L<^I  laa?i»  «o»  t^L©* 
difl»Vl»»alloi»»»ftl<^i^lflM>ft  ♦  **w^> 

1)l{a  ilfl\i)>w*)  t, -3^>. 

W^M-U  1U~'*% loo,  Uul 
tjial  usoh^.  ^*1  <aoi*fc^^fc© 

llftMA>w)^00  *  LbtiuL  HlW  /Irt^rt^o**^ 
©o)  lilta 

L§&®  f  W*£>*  VfiSwAftA  t«-IV>  A  t)lU*©1 

|toJ*V»'^gto  <£ol  jcu&i  looo  Laoa- 
W  ^aa^.  Xa^.  Vi 

ovA  .  Lm*l  /^tl)  oiNaV*1^  Ot\o  j+^'cn 
tf'^aol^o  )  123^  laoo3  llaaa^ 

Lv>  pc>*t&  »  fl  V^a**^  INO,  >\fl  » inQ 

/^>AaO)Lo  X.XOlS>  -v^OVX*  ^  Ll*3  * 

cso  lo  n^}1  IvLiVt  «*  Of 

•  IfiOOA^Bol  l^nl^O  yUf 

L^l 

•  lL © fc*  fcQ  «ifto  (»* Q 

saov^O  ^ao«3f  io^ft-A  ti^o^o  C 
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t*2uU.tto  ouf;  t 

•  • 

«*L/  ^oo  >oL*U 

^Ixs  :  ^X^oviicU  Lxx.  1  ^o  ovLo 

I  V\s^  4 

<na  j  IX.xxfU^.^  <nbd  U^u 

*■  >9)  Ild^Ok^XM  ■  ^  O^X  )0>  l\>(> 

<y>-  s  <^X  Iflfh  Ia.  *al^oll  *Uat^  «> 
OvSlI^oIO  Uvin  a  m  f^-|1  aSa  Aa  .  t  k»  1 1ft 

C=*|^o)CL3  (^0 

^  *-^6v  ^Uw^OO  LoVUfc  * 

«U  ^ftViNNoo  K^!^«  t 

VU^Uaa  ^«u9|4  »ftUn  1  01^0)4) 

'  5<ni)  loX3o  <  01^4) 
osJUs  S».4\)i  Uo1b«u*x>^  L. 
txol  wAau^X  L  IX^aX-  <X> 

013  n  1  ll*9  C  io»l0^N)  lift  id  4flw  0 

•  • 

-J^l  |b«n  \^bo  v^oioU^d. 
^Xs^^Wn^.9  Vs  >\a  »*  ot^cnolw^lfowdo 

03jJ*U«Vxt~}  *->  ^  U<Jl3X  OlU3  oot  OV=> 

^lft\»cua  waa  avL^^ajeo  a  1  Ua>A 

4  N* 

^g^0sf^*»raN..^  1>1  *a!o  .  Uni  1LojX*\X5o 

UVUAJft  U  ^.VmOOO  vSOU 

IjCVWciV  p*1  a\3b**Jja1  Hoao*Xo 

Ix33ojj0,0© 

j**+  1  %>3  o  ^oo  «^x  Na~ 

l.itax.*  las^.  *  <rO :  UxusoU  U. 

.  ♦ 

l^a-*.  ^Ju*fc&oU  Lxx&-  9  b 
^uXaU  I  Laaoa  9  ot  linaalo 

'^59#^UD^o  an LclASo  t^o-9  lu5/» 

4^bu3'»xx  Up  cpa^fc^ol)  ^o,  laa^; 

*ut1 


OtlAVV.^  .  .■%  Uo»^40»o 

*^^1  1o«  i^xi  <nU^A2a  L>^X.  M.qJU»j 
sO*Li  ^l(U  <n^u»l«ot  l^Aoli  UiO 
Uau.  ol^oLao  ^*X  I  &y>  U»USa  ILs 1  ^ 
U Oi  laoiS^^.a  frSoo  loonlooj  t&s.A 

;  fXS*U«t  1  9*X&  »O0|  ^»&Uo 

^,L(i  ^Lu*  ‘loo»VUa»^->  'U'^> 

^ov*fc*l}  toal  fcs*k*aAX>  U^w^X^sl 

laa^.^lt^oau.0  ImmoImII*  oooi  ^X*«&Oallo 

\^olo  \l  b>X9  U  low  la  lx.  I^o^iaoo 

%  ♦ 

JclaX  ^laU  ol*Ioo  >a^  » >.a\i 

?  I  a3  OA-.  4u  ix«*L  r»^  j  Uu; 

^vltl  to  1  ^ 

V$su^  lo^.  ^  kjlxui*.  ^  ^ 

:  O  1  Ulxjt«  ^  ++<%j 

^a^l^svto  lfih343  v«*Jxa  ^  tha^o 
*-*^  l^owflo.  o^u  IxVio  ^o  U«<u 
lo^oxt '^§>a*!  9 ox f  vcxnXj  <x» 
td|ol2.Ulftt%04A)U  O^XO t  ^X\q0 
L*V  3<VS  Laio^  >©Lm®  uxlast^ol)  9 

\1  i-fcU. sx»«^  JU1  laVx.^ 

^oll#U^  1}o*tX***o 

^■t>  Lxal^O»fO  lx.0t  q;.»AX  J 
^••l  »*.^  ^Ult)  ya<^K4Vy>  ^«xL. 
^eU  X*l«^j3  ^>0 t-».  U  oj  ^X.f  t,fc«X> 
4ovlXoUo  OS^Xiiol)  fojU  Ujlxj  <^.*X5 

1x1  li  sX  1&  OOf  9  Jo^Q  v3ftL  O 

TO Xs It Waos  ^ooiS^  ^(5 

1  ^Xa  1fcs>a»^H,o  IX^aX 

>»ao  »  ImoiJ  oio\  ^*>^0.^00  lx.9? 


caa 
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o»  >»M  lAli 

^O)  (-a  ‘n^Ui5^j»  | 

.U li^a^o  ItsSutoolo 

^U4**j  Im^I 

% ooU*3&gtoj  ^  «4aSs.^ 

Uai<^jao1  h^if  ^*>  j^j 

aS,^^,taM^o  b  tL^xa.  a  LljMa.. 

i  ^Viii>  j  «UJ  ^  1}m«1  «  o^N^j  bo  eoi 

*\  *>  9 &>• V?W^ A  x»t*«^Oo  \  >Vii  )J)  co\ 

\ 5«*4  j^lo  Q4>  L=i3  031 

>^9^u\  vs^jJ^O 
(kluteld  o  IiVmOI 

■*a~VW*  lowfe^j  UftA-A>»^  1*0*1  AOj  #3  &<* 
s^S— 11^*w5o'^&o  s|^  I aoj 1 1 
].  aV>  i  ...  loci  Uo^  l|y»  *lo«i  l*  obi 

'^-So^^bo  bct^A-^S —  ft  A  |oo0  VsaSa^1«v 

V? - )  0  »  9C1&1  j*3 

loi  5  9II9  Ua3&a~*»o I9010J9 

^lL  L«^ 

WM^Ilboo  »«Lm  bti3«!  ^  lAiOOflollO^ 

•  •  x  • 

l^oj  b>A.  4-^J  o »  VflV>ftOftovS>^«U* 

I.  U»w=>  ts»)^^>l^-3  Loot 

tSA*V>  VI  3  lj<X^sk  OQri  •-** 

« 

U*  Uoo/  9  b&A.A^^to3op*  U^Ss. 

i-*«?  ^U*L»L^N>ota~oV,^§6o  J^olo 

^«aoi  1  !id<)  b 


>6<\aVio  ^ob»Kuboo 
^»\b4^oaA>  o(  ICiom 

cr^sJooi  ^jD  1=l>a3  i  bo  I  ;^ov^\<: 

OUtv*l  ILml^Ss.0^0  txVl  Loio^  O'bx  £v*j 

La^V^o  b 

\CL^JS*  I  oO  fcio^  bwfib  Ifi  i<x*  ^o 
ciloJCo  sj.'cr'b^o  L^jJ^Oo  1 !  |  a\U 

!lcb&cJ<z**$$  iiAtik.  jo ka»1  loajL<^^  ^Om^w 

•  * 

«^S  j  wcn^gte  L.*cs  tlfrs.\  .  r 

1Um«-  (*£^3  * 

•  f  •  ♦ 

bsx'v^o  iL$  ^  qj!3>  «  ^L*  La*i  tba3  I  bcr?  L 
*«»ko  «*oiol  I^^AaLoi  Uajsj^io  La. «. 

9  £&*  tafco  ^]  bol  »X.Vr^  A. 

^-LaAU  b<ib.a\o43  Unoo  ^ 

^  ^  A  9  Ool^k  •  ^  | 

1^003  *♦  v#»1  lo  O)^  OOjJ  |  o 

>*#?  9)}  h  A-^bo^a^, 

U^g^co  .  .j9  Ollo3  I  o  LoO»Al_ 

<nJ^^Xo^b*#VAiciJUaft4.  a| 

1ma.jIj  a~k>,  flLAO «9  oSv  sjo  Va^  lao  o&£>1o 
-3k3**io^  boAQj^J  Up  bgvjjul 

t-^>NaA  ^  Ll^i  lap ogo>l ^o 
«»V^^oUo  1iAa*1l**&$©SJ  1©}  1^0003  AJL*/ 
bao  cKTvSkVAJ  v^oLU  l±±6£4)  sjs 
i^OA,A^|oonJ^  L^r*®  — 1^  ob>  ^UL«^ 

^  \  -*N.  +i  «^oo 

* 

<^po  al  IbOa^^aoal  I^a  ol  ycomS, 

VAAlllpaoha^^efal  Via © f 
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1^41^00  N*  1  Ia I >1  -»  |  *^oa  Ii^a^o 

•  ^  »o  as  1  I  M  oaa L  \$co  tw  U 
i*  1\«<  MUo  t>vK,o  bkiUdM^idiK. 
siJv^oo  Ll^  ^JLaUili-v?lx.j^o 

U^p  s«nAd»  aldol^* 

^  <5*^0  L**A®Ld 

^U  *.^aaS>o  oUi®Q-OAoi 

yog^al^o  e.*^ 

»  6Qk  V  t-3-£Soi«  ««oO  ui. 

U  v49^|!  U.a&O^ClJ^OlO  |m*^*aaaJ« 

la^b^o  **iaj  1t^*ot*ajs^§ao1}«*o 

O^-Sl  l£«t  L^oV5©  ^«Ua>  • 

w^»  J+-6&  ^^U1*  I*  *.+fo£± 

«Vd.Ot  l<^'t^a>W  Ua)  o 

^'t^au  1^»%J  ol^fc&o 

lid  <1  %Oi^O  N^p^JUS  ^  1  l»^c£^§>©  tap  o 

N«l^Uad^o  Lu^t^>di 

Mc^oioia  oib^iol 

j^o o •  ooi lL^S©c  o)ts*^o>$c^Lbo 
NaS&Do  ov^»d1  <xm  »*«•  ^lo*L*®  Lud^  <r^> 
Wo^-Ald-V®  l*2»A  V\1o  J«aJ  L&soa®  o>Cs*  ^ 

v^c^\<M  ooi ►**  ?*ov®o® 

•  • 

«^vM  ^  Kj^sj?  ao»  ^*><^0  a 

ovo©  o  1  Uao^l^io^  U©  ol 
cniteazh  yj&cn*  &]  !►**  It^vo-ol  ww  li® du 
^  ttssl  ooi  Lua,X  *£ocw*i  jfl 
lio^S&oli&l  Ibsid  „1©  *.  JfcJo 

v®«ru)S#)  JAl  l*ad'o|  IL^b&o  ^ou^^po 

^Xd  ts*Uo^ 


lli»>  V*Oo  ^oot  c*U«  bo«  ^a^vuu<S  ^ 
N^\o  ^1  llwtteo  ao  UaA.^aok^^^ 

m«1jLm««  ^.<^a  U.ks^  ^«io 

Ujo  <**»  Luik  «  L®^1©oi'd#M  vdalo  Lot  l»a_^ 
^U#|i  ll^tAMao^ia  ^otS»o  ^,^5^  1a«>oO 

Lilx  <*»<**-)«  lao  *»«as!g  L®ila®^^®£tl3ibo 

oilAo  ^«Cm  ^cnj^a  U^L  !m«  l^aaal^Mo 

Ko»  ^«u\>  i  I  L^lv  m<  >s  u^. 

WOI 

\am .  Idao.  sjL^at^Sw^  /o  dO U.4d->fliAft  a^W. 

L>»  |>a>^  v  L**»  mi^.|)  L&O® 

l  *M>A\<  yMvUO^  ^JbU»Ooto  6a^  •■ 

Lx>®olsI*ko  ^Sw  l^t !  i«l*~  >£«***>  <4> :  lv>od 

|4Aao<)  s  «jkiil^»Ao  U^«U  Ken  ^aalla 

\tU^bo6#1sgaita®f#  ^ooo  baa^aoJ.  ^Aaa  J*- 

®1  **o4p 

^■£3  4^UI 

^AAftlb\l  l|J*J  Y®jSftd  !;l.  IsCdd® 

U». ylx*Q*«iO s^*1  *00®0  Lv>A.4»  lx*J5$ 

mi  liaojiwt  y^iaa  1  lot  00 1  o^«nba\ 

Lo»M 

eon  Ia>a.|>  s*cnefc^  Lxio^j'^i©  ta«^ 

Op  i  lU'^o  ^  ^ 

•  % 

Ido?*  Lk-s^'w  JMljxVsoI  Ij^a^of’ 
4  •  •  • 

U - Uod  I Li&>  U^a^*,  I 

liVddoo  U«^S  a1-o  l)  NS-»MO  bv^QQ  tQjf 
•  •  *  ^ 

Ll3  oil  *  aruX  iV*Aoo  1*»a.  ^0  ®  A 

t«A|  O  t>»»l*-^  ^  I  ld>Ol  ---  — fc 

>  LiAD Odaji  o%la1  d3  lad-, 

vj 

wo  •  d  jfr^a  fcsd  l^^a. 
wOedSl  ^  If^rA^o  l^-ai 
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(\p  l^AjJlM4  U-^>0  OO)  *  U^)«t 

Wia&aoli  Uol-» 

(*-'  i  ^«U^\|)^3Md  U^d4» 

•  *  *  * 
^^aboo  ^Uao  ^)otis)  ^>V 

y*&&2  UV^.\n<v>vtv»o 

Cfi*Xlo£§S.  ©£*)<>  UL»a1 

oot # 

fl&snflftvb  V**Uo  fLo^&a 

oy  Li  •  ?  *  1  •)  s^»  2  'SN<  «*  hast 
S^\»AVS> ^  ^>).  •»  iaJLfci 

|M^9V^o>i^d  ^N>v>  N^j'o 

*— ^HU  U^*i»C*»  **«&!} 

s^**M  U  U>4U>  a 

;^«^.Ua®  | .  IttdagaJ^sl  W-La^^a 
\  »U*L^  N^^bo^d  \§^ai 
l^»5oj  a/  1^*0  ^  ^34&6<)l^o^cn^N»4 

UoA-oi^*-^*  1*3  oa-^  l±waLs» 
Ukll  M^d|  1 J <^»  j+  d«^w 

i3t£&a«)S.  ^  *-*jU  ^  ba  ,  ^3 

1jo»o  1l<XO&  a  I 

ILaao  j  Uof^  llANaAV^ 
u)mm&%9  lix*l  l?»affn.5  <A©1©o0 

O  v£*^AaJj}  |^o)  ^laftiVv 

l^^lao  Uoa.^ 

Wa^)oo  ]s*  ocm  A3  l  ^oi  Qaa 

ao? «j  M  ^»0)  V®3^*4  aS^I^O)  ^-a3iU»t0O 
t^*r*  ^  *  ©*>  w*»  l^v.^1^0 

©^  yoAoo  ^busoioJLl  l><fld 


^ovX3o  t^**N»v*oi  Il>o»j>  I^a  v^o!^ 

V>u>i  .  l}aJ  Lo3®iA  ^*N»1  Uaiflu*# 

•  •  * 

vJ^4)  V&  i  jb  w>1  ImAo  uk3b*^]a  taao*^* 
^«v^.  7m>^*1  )im«1  Luo  s*5j^'>  Lcqjsdo 

\*v  looi^t  *Ai  *  ^0  *-^\(M 

v£oU3o  ****»3alb&©  ^$1®  *  13la.a&  \^^sio 
\l>^Saa^a  ®o!®a1  ot^Kaaa^  yAoj*  t-^32H 
t3»^  bo ^  lib!  I^ot  la  tk^l 

U&3o  Uo3 

V>^SA.  y  UokS;  il  ll^o  *3  o 

^ — i^oUa^bts©^*  Uaaj  1Ka£» 

)  ov&.  r~*\  1  Lai^acvVtf> )  j  la^.a  Uo3oo  LlL 

^—*j>  i  j  n^<^>  U*a  1\^  ^  »4^d 

^Oaiobc^kof  ^S\a?ift  bo)^»  o  f  U^dla 
$|  l.3^w oa. «Ab^* cn^&of^  •<*  fjj 
C^*U  lijul  IflfliMSi)  ©!  4^0  ol  I^AA  4! 
Lia oc?  A  flOA)  ®U3t® ^>(\x»»  j « 

C — 9 iaio U!  ^ AJ  0 1  ^>va  1)^ 

ss^aJ  *  Vfi&sa^fl&f^  A*«io  * *x  ^ 

•  »atu»Ytr>  I  $ to3o©  ,  j  Ua33© 

tr--~*  *  lo3o  Li©  IjOaiDo  (d  lio  w 

b>® 

cO^>  ^  *3^  0^6^>  bo  hwjlo 
lycxn^O  oii!d  ^tjb^jbQo  mi\\, 

U§Oa  UsjJ  ^  >^^‘A.i«4y 

t— TSl3  <+2  Il3®)  l»Aft 

}to3oo  ^a>«bd 

— >oi  o  Lqo.*.^®  A I  **b<^M^ao  k&i^>o 

% 

£<^§fgw  «v3  liX-u*) 

v$'*A  O  aIa  ^«ru^<A3o 


446 


BOOK  OF  TREASURES 


♦  lod  ^  t^do  few*  Jobvd© 

1  *>§0d  fcs-*o  W  taboais*  Uod 
1-w^.O  1  oW  |  L<\lJiftrt\>o  Ioqt)  l  Loa.A  ^ 
L*»a#1  UAaAooo  1*^)0 t^a  l«ioi«  La&o 

U  v_joI  •>  Loo  yocnS.  ^ooi  UU^^edi 

\  eo  At  Lie  o!  r-k<»  U 

1 — -S_3  A3  9  lx«L*  kflJ  KO&  liVa  «o  l  hfc* 

*  % 

%  %  a 

1  frcs. **  LaSo»>AN> 
ysW'  ^  La*&  l±A^&  lidon  .U^Jjl^; 

'-*^3  <*.* 

Icrv^S.  p6J&4  yo£A  E^ftA.^4  Ital 
la30«J&i0  !<MlL  l^OLj^AtN 

l£k*l£US  U,  v«oU<** 

Y&tayoW  A  Cj^o  Ul^«  lecia\* 

** 

IoqL^O  ^ »A bo 

t*S»S4k- 

lolbo^^  **a]j4  T 

bw»l  U  LLba  y  iuo^^o 

L^^ld  Uo&&-  L&Jf  Ix&J 

l*>ii  ftu^  { Cl+j& 

‘*&o  \£d ub+tf  il* J 
•  J  ^#1  LtL^  i  ^  Ml g 

•  Vw 

9)^  sl  J  Lj*^X*^4*U*  ^ 

S^l  ILslj  VS  I^sj 

j*1  o  IScyltt^st  ovUo_>*  IjwJS*©  .  Ud^, 

*-a_^  9  UK^  l^ft.Lof>^  + 

^LLx  i  kx>^So  sLkMd« 


1><*  U1  lU^bo  ewUj^o  o^L*!**/ 

• — -*■  ^  1  j-^o  l#*^vUo  ocn  Ll1a\a\s^ 

^-*0»U^A3  bk.^|<J  OUflO^Uu.,  UttyX 

l^T\.1e^0  O  L^x?  Jo^Va^b— L? 

J^ch  op^Qjo^ Qi3a?  ISxl-O  11 
t&taANtob^al  q^o  *3*.  j+a&to  1  N*.\p, 

L-A.  ^ A3  yCL)on  •)  ootid  tl>»9L 

.  ?J«\  flr\  £_*OOo0  .^wKl^y 

^kOf  Od& 

1*3^.0^017  s^»;  lasio^* 
L^ooolKfi  b#«ol  tjouidt  IfcS&J 

L»  0&  9  Uofl^ot  «Sl  t&XA~Ot^S*U 

•  ♦ 

1^4004^1)  «*«l)  6  Uo30^  bw^OAAk.  «^0U  ULmI 
. — 3  !  ^UAdt  U0I903  1)  *w**]J  3  lliiL>MVk  T 
ouCSOaI^j  E°  ***A  #  t*o^.  «\.%i!^to 

1 —  *3  "V  A-3  4  |S#9iio  y«fc\^ •’ 

♦  Oo^W^oaa.  io 9  t^o!  )^ 01VW1 
*  *  •  *  •  *  » 

Ll^^LS^.0  UttVul  ^JLO0*S>  ^01 

’ — s^oiiio  ^UtJ*  oaolo  i  (Ka^^ 

O0/*  v£<n**Of  KX*  llo*®^ 

\jCkfldA  lcxr\*  1a3^*  ^Aii | 

'AAL3£'^  U  O  Ixv4  L»x#  b  «nxx ^0  arviu!> 

LL^toLALaCoo  l4ojo 

tSx>  L^»9^  IIS30J  ^  CA.|Ll» 

\^o»  fcs*^  «^o  ^  loo  a3  tA  i  t*  oi.  >?  r-V 

iLc&Oj  ix  4ACLA.  xOC»WS.oL*  /o%^S»pOLQo 

i3  yflooi  o  1  Lo  10 nrvVvd 

1  ft) 

^-■.1  -»>0  U3  ^*1t54xOolJo  qxA 
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♦  OU*a^  \6Xm»  ^  J  OuS.  o>^k* / 

foCllitSMS.O  ^ 

‘^aa^wv.li  \lL~s 

1^*  teftil  )\<^)  1b<0  V>  ifta 

- - -  ^oyt^^X  l&toajaX 

^4p»1?  U  QtlV>o  Uc_/*X>  mlV>t 
16*X_*^©N»Do  6-1  ^li**Sxi 

yOgy\.^^  ^60 >»o  A\>(3 
SiOVxL-A4j^  U&1  IcrvXU  ^-06  U  !^ol)|* 
saXdI^A 

*ia©ldi\&&oa  1  tc^Mi  <>I~9  Itx— 

•  #  ^  «  ♦ 

lfcw^*^kr  S&]  6*1  I  ja^aa 

i  o  1)  ^cjiVw  cfrX.  ^yi— 

#/*©  ^-U**]©*  oN  ^ 4 V>  4!*iol^ 
g»q»&3o  ftWo  ^-avOw/  <^-Uo 

IjbO  b-l<$  »«Nr>  jXs^p*/  j—  iX-u 

»o>  aiso^S^,  lUalqyXU  vx  J  /  o\X? 

J  bll^©/  tl*3  ab>-?/  o^v. 
GO)  Wo4m  U  lil.  1U  lio  C^XwdA^© 
'cHho/fcv^o  ^.o  <nba j^ico 

oSSsa  OO)  u  it^oo 

v^N.o  ^u*bo^  Ib^AdAfia^oX,, 

Ua  7$1  >to  J  o£-1  1jo£S 

b*1  *  ootJLq^oU  ooi  ^ Ih^y 

00)1^60  J^tl  2—1  litda  •  bU^a/  iua 
JCL^O  <*XnJ  N^bbo,/  Ll^Oao  lov^X 

1— Lxsuet-/  f/of  iJWaX,  cryX 
vQ’C’Vts-l*  laflort^yartl 

*% 

d - Uo^OJhV)  Jd  <3^0  blidO 


1"  .  *6>»  d  Afoflft  !•—  5  9 1  o©»  bo  kS o+ 

txob-1^  ^A(k*  JO 

lo.Vn  a>  jio  6-1/  boa  I  yaq^ _ U  9 

*.  \^oy*L  ^ol-S^a  b^ldao*  03*^ 

<X  o  «mv>  /  ^^Um^oLo 

l  ol  itaXd/  m)  boa}  j  001  ha&ux>^X /. 

of  <t??  tc*^\  IliLX  ja  lab/ 

b*5fiu*^  !—\dd  l^flii  wa  IaJ  Id/ 

bs-*  1  v^fiUjI^a  /IcCsoO*  ^-/  00  J  blx/o 

ilJo^baj  a\*|  Up  cy^Xo  oyl2*> 

woud  flaloaoJU/  v-crtd  Uaj^x  Ioa./ 

jbU^tt/  ixo  ob-//  Jf  j, 

b-L-afl>2Lf>  VaOiIimO©)  «-«i/  wO%d  OUM 

•  oOoXtldXdobs/  <5>L<x*«^- ^d<j^XX 

♦  ^  *  * 

o*xtbtt  blha/b*  <k» 

I - 9  coi  ILx^d  UiVd  /  ^ao> 

oX*1  ^Joi  oS  b-Vj'b^oo  iLx^ol&op 
U&  1*  %I,oo»  ou6*i  1/o 1 
1^-9  ^1?l  U»ilial  o6-t 

^  >^oy*6*1/  x^oajJ 

ta A4.  oosa  b&x 

bU»* ,x» /  bo  |oaa 
flC-j^-/  ^»CrOd»/  fJU%S*  Jj>L»+l  IttA 
^ ^N>  Do  lovXl)  ^mOO  •-  ij/ 

b«bb<ija1bw*^a  1  m2A)  t»3l.  ^ 


llol— /  c-OViJo 
Wb/Ulal*  ^bxao  <jeJS)\o  o^x 

iLfialwM  J  VO))  (h»aO 

»«*  V 

MiSobiJ  ob.  (Cm  Q-C^jCj/ 
Ixo  forio  v$I^ot-Aa?  <^x 
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^  t.  ^*)U  l)/f  qI 

^  *>*<(  lw  ^  ua^O^CO  ^^\odS  qq, 

te^iolbo U^S> &* l\aV1  ^)©i3l«Vi^0a 

] — *N>»&  l^t  i^aJolL^ao/ 

\ \) *^0  IaSQ^  *s  Ia>4.  Li^A**  lik  3} 

Ib-pta  L^SO>l  U|lla<i  Ubo^l  bk>4}4 
^—■"HoL  L<1A-A_j£;>  {ylt.'N  AMV) 

^^s,L  aOooi^vL  tl^oaU^  ta»*U 

Ur>  >  Ua^aasU  <^oc* 

s^to  b 

U*^dLsA5s.  llo*  kwOl  1^»t  ^  ■  Q0AS» 

Uiai#  L&A.djiA*  Iblifl  \oo^AjjU 

l*qn^d«Ui344  ©c* Jblo  «  u^i  v^a-j , 

^i.  *  •* 

LaL>>v,  1  t^v>4  L*J  ^*liL  l$U  ll&JL** 

^ftl*  j  ^#)  **»f  )QV.  I  S>A«J  O 

k*L  *«n_ao  *  llWx^wub^U  v$^oOSx 

IdtJ^C  *&l©:  M*  t»b^vLo  L  M4 

>  ^  *  « 

\OOWj N*4' llO  mij  )^lbo<)  U&C«A>^ 

^OU»<XW  ^lo  Uotl^bo  vS.h£n\>, 

•  • 

*•  r  — -  t  Lt^l  6^+1  *-+*2  !  N^S, 

/XtU)]w«1^0  Im*  ©3laN>  U*\3  ^ 

Lf  4A.OOJ  J  kio|  ^  l«H3^.£^»!j^*4> 

>0*0 

p^AojLU 

iV^^^soo  !  <x**)  f  Ldkfi 

\*#*OA.  CVOl  |  <®V^S.  )  *2S^  t^hs^ 

\fe*l 


ysjs  1  oc*J  s^oulo  ^>L  vO*»  •  *  tO  Jvj 

V3  I  ocaJ  £  *J»  Ot^  >^J  oi  ^S> 

Jb^cjkJ* A ItaaoU  !*.&**• 
Ufc^  \®C^3  *  kl~* O50 

^lU^oLXcUOJ  tu5  Me*  ^OU2tt 

;_vft!  I  J© .  I^vuov.^  u  la\t<a.v>v^c^  it 

1 &> Isluva kvs  ^  l^ao  toC^laO^ 
t»-^.,ao  « *lo^L^a  1 «  ^ 

Vj  laoi  o£as  I  Ka  1 1  ^  **£*> 

L\L<>a  jdS.  /oOlV^> 

a£asl£o‘*£*o is}  la^^La3tU1  U.^® 

ft  *^N»t  1^0 *a  4^0  ^  ^  * 

•  « 

*3f»  UVbo  Ifyi&'eb* ? 

V**A^  03 Jiao  f2^w 

—  '  *  *% 

•:•  o  •>  1^  *aJ  ^4\aMi\oq 

(olbd^  11^  Lm^  V>  I^V  wc^\ 
1-^^  Ua^4  <>0^04 

^*)L)4ik.  <my  ^*U*  ItdjMOk 

1^»t»  Ln> A.  •  4^*1  6*L(^vl 

L^»  u  L^KoLalio 

04*  O  K>Q^>J^O  |  s^O>^«  (J 

1^00X4 1>  *4 1  »  O  W&^K.!.  4>6<1  U>  4>w 

♦  * 

b^j  NLI  jltti  CSC* ^fo  Udo 

L«4cn<3U  s£oa>acJ4}L&  il  oeaajAJoiocI 

•i  I  K-*&  fr&X  ol  NlCvJ^l  bAjL.£w*l  * 

L^  64&\<3f<L0£&J  ©O O  o!  »0»S^\ 

1*^*3^  ©c*  L^u^to  I^Sio© 1 

>AZ*,t$0} l M^vi^.^^wAaa  oo*  *3 

ol  ^*  mc  rA  q*  *  1  A*>^a  L) 
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llO  *  ^*1  V\  t 
H^M.^NSs^tU  O  .  LiAlkXCOoL® 
fc^^oal&sllt  t<£s* 

lUXo^t^ou^C^Xttt  *  ILoj^aa.1  lo^. 

ouAjaOc* 

V*  ^**>X  b^fflaa  LU  v^>  1 1*1^  sJ©, 

jot  y^^lbs)  *-*oi 

^v\A\  IL(UmA)\  ^ 
U-\Nfr  L^.^*I  t>C^9 
o)  *0*1^1  Ui.V»  <**ovi>^  L^aa.  j^> 
Is#  ft**  •*  ^1  ©&*J  ^  l*4A»  S. 

V.  •  •  •  ^  nr.*  •  ^ 

Ih\jA  L  L^vL  bsX  l  O  ^«i^i  f\  i  u 

jL»$ll«&  jflfl ^  f+S I  j tied  ^*1)  ^mOi  & 

+Jb\.)  fo  A»  1  y  ll^tf  ©oi  U^o 

nXaI.>  U^sl 

•  # 
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L\Nwff  4  Uo  L*  jCLJk-  )Jo 

^  .  UXa^Ud  U*fi^ 

^ _ »  4  ^vL  0  •  |  ^  1  4 0 
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o>  X  \oUl  to  Uk-4©  *  I Lo^p  o  Ila3  A4a  4 

N*1j  Jo  laa^k^U 

Li»ja  *  Ia-j1  oiklA 
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\V>> — «•  1  joV  L»«»©}©V*a  I^Do^.  CsJj© 
^%So'.UtS>  ,*»  !lo  ifton-A©  ®vA  U  o 

<^*  V^Omc^Soo  ^ajI  fiiiCjft  <rC*©jft  ^«.q  ft 
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>5f'^V^L}oA3  J  «yp^ul 

UjL*  f  :J-olflv3*v^  ^o>Jvo]\#3«M^So 
V)<i^k^jboN  ^<»oObN> IL^a ll3 1  »3 # 

UaJ^£i3te  ^cr^v.  IflajL  Ud  >gS*tt,N?  pd& 
l^tJoLojS^j  Uo  Uft3o^aoJ  li3o> 

a|J»U  It*  (U*0 

tvWo 

|m|«^ s%3  J  11^04  '&LkteU* 

)Lcl30  1&&a& U)  OsJUo^ 

^•ao-t^ote  ^  tteot  U»;1 


&P* 

tbolj  we»  L©<?) 

*^2t  J  ^  bo  d&&>  1  *<£»£►  of  u^lte  d<ai^v 

**a»  Lh±.1L»A  tkdn  ILaj^ 
t  ^»o^lo o  |^£btodt 
1  Uo  Ocr^w  J  ^  «>*oi  IaX 
&v*l  /LojO &A~ ^5^0 0  1  ^3 60  0 1 
^_»^OlA-  tl^l  •  ado  (bv^AOdlo 

JA-.  I239V  foof  lA 

^t.OljCLft*  ^  m5  i-»  »A®t*3  liSOi 
U^A.|i3/^**^b  /^>-*-»  ^  ltd 

wfAJfikA-3fo  >a3-  ^LU^JLWU^  tl«A#  U&w  »-n^  f0tp* 


&&~o 
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iL&  f  ft  >fl  i  a>  ba4ta.>^^>. 

lla^aU^d  Lao^A l  IjO*, 

W-lu-td  i^eaaa  fc\ 

1  jJo ,f »©§) j o <^Uf:Dox^ 

s*0)tboi  ijoijo  «  Isas] 


c-_y  * 1^.i  y»*o  m3  fc^UtA 

q£*&*i*±+ek&o  V*s^£*  I  p+a  ;  e> 

— Ua»w*u  T^u  loCS^ 

« 

'  t>^©4  laj,  Lo**A  Ixs^b^oJJ 

|w^^»  U^no^Na  UL^Ja 

f^Uase^fW^U&ai^  |L>J)l3* 

l-2&££&d  ^»1o«)  A^aL4ft^d 

1  o  i  h*, 


^UartN3oo^  *2^1  { U*m\  U90)}  ©Oj 

oh o«3}} 

L^o-jl^d  t VmNV.^  tjbiftu.^ 

\A3d3^ 

»^—^>— *l#1«  ^)*»1 1*^  ^ ®U39 

W^ jlAV  ^4  L&&M&aSj0^4 

«**^t  L»a1tl11^j» 

♦ 

l*A4.flLMj*S®0)  ^«>a^l30&j»  9^9  M«s^0| 


gA«V*niv?»t»o  Ui^s.Ua*X}J&,^ 

*  *  u  * 

iX^Vt^n^AMM  a**  U^.9  Itoi^o 

iXUa^o  «kia$j  hoa  >dlftt il>+lf 

r®f^»  Usl.) .  1aWD?  Uao)©  :  tu/ 


Do 


l^ 


OL©  ^  tojjUk.©  LiSA-J  )l«Aio  oy3flft>  A> 


IcO^S.  U90U4  <s^0oc»  1  llOL^ 

/A^Vf  s  * 

U*d«i^  )&aL3  f  ^»».1ik  3I  cOJ  1  b^*  Md 
1fc^.j#Ud  Vaaftmvs  Uat*4«3oo 

loi^a^eub*!  L90II  f$f 


•  ^«iUtib^9^|#«jjj  U*3} 

bei*^J^1oHAabte6»!  r.v% 
lu^oot*)^  L&l*^  W$a^l  ©0)4  mM)  ) 
t)«K2^\i  b&SBaa  ^ 

4»,i3  by^o  'Lllwl?  IlA^  ^»^jAagj*«s,  I 

boViOte  ^g9  (41  U;V. 

13 4-^,  «*»a3£ tAiU.tou^ 


|a>S)W Ai> M l^D (I4 

N^  O®  <^*<* 


L'"^^i|>q(S|t4^hifllVOd  ImxJ  ^Iia) 
ma^nfv>i*£iftu  m5  ^jooi  lo^aao  tbtll&adl  m3 
I  U2^&*o  Usl3  J^jla.  U  U^i^o 

■i^Jt,,,  »V)  »A  y 

Ua-i*»]Jd  iKsuM&doJJ©  U^mUi 


|1  »Jwv»Ma^  boiryntolMM^J^^ 

•  I  40)  LfcL/i^N.  »5»  •  )^9lb44.d 

^u&£$aa2 

yojt®2>tea  40)  <^9  u^'&  l^^ZXS 

*0^3  1 ofis#/  U-l®, 
l^to  g^&«A  i^aO  IaSU  b^Sy. 

O**^^  <^»01  lifted  OVSaS. 

Ia^. &1oU*L'Sww^<^j  baA4«d|<Soi)J^«oo 
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.  tiswl  j=> 

o^Lo<naj  O»l3d*^.o1 


1  oO  loCLASdl  wsto^i  Uo  lato*} 
Y^tiyisoo  tl3«1  *  jv^N^Ol  b^«.d  l  OOl 

U»Vl^obc»Uj  It  df**  I  w**4 

U*8^^1Uj»Vla^5*» U cp»^ovauy>9^  Ittrfw-a 

q|lft<k\ftU^/>  <*VU3« 


out^l^a*)  taaaa^o 
UA^hIs^mA^  li^»^a3o 

ol  i*»9t  fUvAot  la>jt 

1 U2U  W^4«$|0  *-• 

«o  ^Uayl 


09  |  Uft,}  liAfl5A2>^^3®  |fe^flu£l  1*00*  ^ 

♦ 

\-oftNw  1 09  Vigors  r»  ^  foe*  ^ 

ItoO^y^  «S*1j  ov^wlooi^  lckSfefe»k&1 
\a>»U^o  \ia^N»U}  I<^>o1&a  llta-koo  j 

^L  \-oO  (^»«  <^0 

U^ajli^^5lV^o  Uou^lU  <A>^xI&o 
bSbs.  p  lls^s.  Lai  U>>  ^aU^U  * 

ti^oi^vJAo  V^atl^ 


t  CX%1^5  4.  Uf 

^Aim  ts*  ^W\_w 


I  *\  Au^«  lo^fey 

^ t)\3'<5  *  |*o»  iCANj  la}  fo»3o  lafco 

ll^aa  1  t^aj  ?  L&J  ftt*  ko 

|>o  |<j<n^.V>o  UaaI  VAru3ft\  s^jl  ^  jj0 
^ojlaS,^)9ifj  Uu&o^  |Lj^ 

|^  \aSXv.«>  ^ouo.AJb^  1t^^,^*j^ 

>oJj>  O  vA2J  9  Ikoi  *4 

v/<*  /t  taL^o>  /?•,<» :  ^ 

1  Ull  OV^Ao  t^ii-OO 

\  ^  tcuojOr  t  l^\h# fcuiAo U o 

f^JfrAo  c^  4poyS  i  *6*1  »o 

«y>J O  y+*  I  |A  5  jtl  L>3 

•2^^301)  ^0^.9 

'&*4^i3ftU>» ooi  o  :  Ua)&\> 

^31  ^  ib^OO  lj^\  L(#b 

kulo  >  1j  U>  1  at  Ijl  It  Al.^aa  /  * 

yjAool  |iLd  *1  ♦  ^X^tuVx t /  |tUa  1 

^*4.^4  ji  w  I 

; 

Uc^0_05*J  J 

t<O^CV'  6*j  ^ 1  ^1  bCWp  %i  *bf* 
)l^\  .3 1  »3o  t^l  «i  ivi«d^  Uaoooa 

}  A  ^-AA^a  (ctv^s.^ 

U^oi In»1  oCo^oa 

^  <  i^N?  d  !  ^1aA»m 

tis*v-^a^  jr-f* 
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A* 

t--<l°  Wl&tlal*  |n*3\a>,  u  l^4k> 

|>jXu 

l^L^ol  wV)V)a'd*fl&«7  «5k.4A.'Ai^0 

Ift.ya^  «  IjbS&to.. 
o^!d^»9Jd1e^La3^  ;  ,^A<t^\  tf  ^ 

L&}£*b..&1  Il3  C*  I  <30%  U^*X« 

vAm3  }  |*«5  ^»9  Joi4  / 

*  1ft ^  w4t  I  y* 

••>  1ft  l^frw {A  c^)<^U« 

Ia^*  *A  o  4  Icy  J  ♦  i  ^  IfLfiL^ 

U\U>Lu3?  |1ma,U  aid  ^duda^bo  Locu*a 

sgtaa^^k^*^*  ilb.Mgfcah.lt,  as  ^oU*a> 

tfS^a’S.  U  $&,  1ev^*»  UU idj~»? 

^bU« 

s^wbo  ^cv^  WL»y^ 

)0~UU&*9  h*\ 

^£*nab»1j  la^a#  to. 

|<fr4^  bltsgJ  1  )^«<^'o)« 


O  loy^N- 

itasco  Lqfcfcj>s^  ^sl  La< 

luA^  owfcAi.i  il^s*.  f  5<nJL^d  J-S 

>ol!Sw  yo<ry^a4^«  cy>  *»V><y>'%  ILa  |«b»U 

l^wU  v^qy^a  ^iU 


tl.a..<vNco  HLa  *  avb<ilUl*  f«£b.«  I^XfNTd 

*  # 

1  * - iifclj  |^4^]^)^,\\5Aa.  J  LkXSL^ 

lMA>(\^«ia  ^k«Oi * 

|**<#V40(U^|  ]oV^,f  Ifi^v  M  ^  ^  ♦  ^^*4 


^>^4  «**m* «  t L • 

/*•#'♦  «  V*-* 

*  bvAbsA-  b»b  vjJOi  1}«*«aaA 
OU^«l  -*Ch  1 1  - -^S  L 

t)o  ^>^><ia1L  a1 

C - fiftid  tie'll  lltfc#  JUI  Lt-^1  p«^» 

L  * »<rv^»q  ILUa& 

lu^a^,  |jl m^d  «  <Aam 6^s< bc^»4 
^11*4.  <'^*J  ^  ^UmII^ 

1..vky>&?»&jo3  ^  (LL»Jut.Lu&0U  ^ 

Vft>^a.t*  1  m4.\,  1^0 5 
lioojj  Uftaftono  bo*)}*  |<n^sj 
f®L&}  W«d  U AA»*  *h*1  cxsff 
^ViAa^tl  U?  &&±,)&ao  taBJ  9  0I^\m  f9jd& 
1lflU»N^t  }  i— Aa_J^©>41^ 

1  mfa*+  -  -  «A  2  |  M4  f  6sa«  *& 

Ubj  j  JJajL  a'«Xfe^  o- 

U&al^Ab&f  •  b- l***°  <^><? 

a-»1Uj  lloiitLS  1U—  1  llu.  I « 
lilj  )\oi.U  aot  t l*JWb  vftjfidB  <«^ 
C — ^k*U  49iUd  U«t<J^aaj  U« 
V-JflAaa  ak+fy  ©«*j  ^4a2u«« 

X*s5^pw7a  jjb#/o  Lb* 
^1  a  I****  jo  a© 

^ .V, ^> 

fcxl^Ntbaa:  f  lloLjo^.  B 1  {J 1  U^\ 

4 

:  **^-* b^30b0 VI Ia—  4^ot  UmmJ 
&4*a:b«l&*6^l4£J}  «vLo  ^o-oJ^ba 
La  •*  ^L  ^ajaoi  •  j*  ^X>o  o I  U^7  fO#5« 
Lft^ftA  Iftidaud  U)  *^S. 


464 


BOOK  OF  TREASURES 


I  ^ 

4W  1ia9 

iZ+if 

^vX^+lt^oolljujo  U^yavl^A.»/fr»>y*X 
sgaubtly  Uj9J^1b**aXlU  AO)  U  It'ouA) 

b^Sw^jW* 

a^,«  ^l4.WI  Ul 

cxs^iUr  !  £sob^^\lo^s>  jsl*  *(►••»  U<s^?  j 

l$4  llKA^ol  UwwIlggJjW^ 

1f«t«|?#  ^»t  UoO)4^0f 
1  ^a4r*  *UL^id^®t  iraef 

•  t*«*  #1  b^lya*^®  oufc^* 
Ib&fiDA lojJ-su^llji  U^Jd- *  **•&•*}  k®  ec*^ 
{_**#;  4 1lZ£ua»2 
1t&3f4  S&rfboA&flCj 

?t)  tL**\  l^VV.  ^.o  |t»Ai©3 1  jLV/fed  jLf/n%  >,x  &  I 
\^>&AAoL^e^a» fL*au-a>^]^iU^OL©^'»^o|L  ,|a 
^  W  IJsAA  OV«1  «  AO)ilftAO^!^  |)q| 

yuM  ftjt %+&} Uao^v  alysdo^t'f  ffe&A»al 

^*12»  U<Mff  jb>aited^ 

at  i  WaLu.S3q  tK-o  U^k^o 

aaj  m-*o  7la^a»«]*lA3  v&1  ^  CL^fi  3  i  t*&y1  f&j 
N»l»  h».AU  ^ 

i&JSaMfe&Gd  kA*X.  1 «^&bo 
I fr^4©dt D}  *X*bJ»5  J  2  Ua.^, 

t—**}l»l  IS o •  1  *-•& s\^fti. 13  ^ **o» & 

^x-3^«4i^^^,|oaOlS  l^WafcA,®!#*^  U-a*» 

^oojJ  <f$ab 

j!\* 


P  1l^#  Uo  *Ot  llbfll  2  1ta&»0  «k6*^VH|« 

4^»S)oa!^  *b^u.U  t^lo  'Ll# 

«fc^2*^s*t^A#V  ^*U  t»&s.  &*£}*•£* 
1laJb&3}  f£o>?/IajL»*»4  Warvaa«  It^l^ 
L^)^  li^lS^obbol)  4^\\W  <n^2 

Jjjl 

^^00lAittdo^{3^*Sft)J  tfeX***  «b\ 

jioXoilU* S>^^s,' III  «  dS 

IhoIa  •  1©*i«feJ  4)^0*.  bft+) 

^  Vs>f  Uf  ^«^Lt  fee*  ^^SLvfKtsiufc 

I*j1  £oti  4^ 

^©^St^o  ib»  «  f*^^*  f  t^Sbfla/^  fl\ 

*&*>!:  t^5s(j^,  ULw« 

*h  *9iUt*A*&1  tlbdl 

^!«^*}  ♦  ^Jlal :  USS&w IsW^. U&jD p 

«-a& 

v^^ofcsJj  tflfioiX^adl  «j»  lw\  L>a*»^.  h&fVj 
11^fcvAi»U  ^.->n>Va* 

1^1) ^ J(^> IjO) t  Wd!  t*0«)  ^ 

Iq^Mgyiu^a, 

t^2  Ul :  <%»U ^uioLt^vt 

L-boN.v^  m#^W)  Jj«  Udl  If 01  $ 

c>  i  Bj?bj  ^  fO*A  ♦  1  mQ&xSM  AbiL 

\\aj 

U&a*  l***-,  JLs^>^>1 

U»«*A  .  o^^c*q^3  **^Si>  t>^A,a^4g|  <* 
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•9 

}  lUlft  ^ 

«ufr»1  y  Uo^j 

V*K^W£  Ub&^tj  &1  eteb^l  l*h*04u)j^ 

As£**lj  o*l^wU>  k>* 

A“Mva^°  •  ^&-*2»lS  s^n^S»*ld 

^  Ua*  ^  I  Ukt&i  (a&ei 

**^*fc^»  Q?y  I 2^v)i*5j 

tfcuAa  Lewsl 

!b«0$lN»|  fc&H®  «%Lh2  j+s\  UiBU 

l  LwJ  M  M  *  a\Lt$y  ^>9^ 

^  <iui^  U^aA.X  i£f  i  I 
}  )k*a  *&  |  |feV,M>a 

►®u^|  e^al  *a$U  JeSfe^  U^bte  Jo, 
Ufi©  V»*»;  t  JaXa*. 

^£*1^5 L  U^s )  $1  • 

jbx***^y&y^£&a  1Lqs!^s>o 

%<^t? 4?i^-^  Jfc&^JJ*  !*&*, 

3|  )J) :«\U>}  IbwhUa^©  ^,**1, 

\&S&>  e*u3^%s> 

^vfl)  3  jj^bs.  S^^l) 

U\<^.  u^  Us^oi  |*>  \} 

s»W^  ®«lfcol  )£bdX»  U&3 y^» |  t^.jOA2o 
la-aaJ  :  U^a  &*  I  bk»OA.  JJj 

tU+i^*' 

♦  4» 

/®o)  U na.  | ^ e^iaa  ^cqUsofJa 

l^.aA-a  cy3  ).^qS,  a*^a 


«5^Mei  llitt^/a 

t  Ua.  ti^lomlU  lt^«USWi  1t^; 

1jo>  ^1}  1 

|b^A.  j««Oj  s^il  J«X*  b« 

Utl^  (M*a  Le^J 

X^o  oaittfti^ )  t&SM^'sa  al  *12* 

%)  jboaa«^*dUUl^  coo  La><L»i»  loot 

p  vJb&J  «-* J  ^ 

:  bo^U^a.^ 

••  •  . 

5  oL*'A.kmc>)  bfcXJUa 

^^i^lidi-jliwl  t««j !?*•  t^u.lifl« 

*= - *  Hal*  ttaa^  U^»T^ 

^^oJU^»4A.Joo)d  ^*V±0«* 

LalA  l^a^j 

Itftl^^tjOA-UAl  lUaf  U&  I  Usm  llosu^fj 
H  &«  AA.  }^  I1O63U  *  l^wtf  ^  Iam  <ib^ 
ll<^J it #y&) <a  «^b.  fldVaW* 

sjs  *  !Ua»*1  bik<wUa/^^LX  nX 
lb  I  laa  »X  gbk  Lu>^  t*$w. 
Ajs^in^aa  j  )s3  W  **b®  I  U«jSte  :<j\ 

ovaaaV^®  !  ^01*5 

o«U, ^ilUX^JJ^  ^Co,A/ 
by  oiks*  hm»f£>j 
L  ft.,  AJ  ^  Al*aa  *a*ov^  Laoj# 

Wl  t&aj^<ni^3ds^,K,/ 

fosXsA  Kb*»be  • /  -as l$o Dp 
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jjttd  OU&#1  La£  «-*  C*  tfrj  y  ^ 

00)1^,11^1  ~=>L^O  U? 

«*0)£»UhA&  U«  OttAA^'^CSo 

Jtx,  bii.ru:<J»;i^i^rU.Uo 

^£09?  |  ]&M'Jk£6& 

j  Jovd  bod)  ft.^ati3 1|  ^  ^ 

jj^Lfib  &d  yc.*  iloC^s.;  oito^L^ 

\S *) | ^a-oo «.& 1 1  &  ♦ 

^>]o|bia3o  )ikho?  <>cnj|-3ol  Jn?oh^/ 
J  jusboJJ^  Ud  coi  yul  bv^r0 

bib*|L£»p  ^A6^^U.Ua*l  lifc^d 
^>0  fa&*  • 

\..v)s )  2  't&c\\  y  o>of%l& « fo  »so  b ^ 

^-^*9*5®  l^k%op)1o«  ^0*iOli 
M  1%^4A  J  <i*b*ld  •  J*  f I&ASO 

0&*l  w*lo&s»0  0^3  dfe»|  f*0*2& 

***  **>* 

oila^Jkd  jUoslo  :®fcb 

»  f  ^  «  Jej  U©  o\i^ 

***©)  C^LloI  ^ofd 


>^«v»fc*  I  a  b^oi  b^biO  w«) o 

*&&  L  ^fl^»0  U  ^4*^ 

#'  ■  9  J  0|  1^5  Cfc^d 

©1 9  ^  1^0)0  t  \^OV»fcs#| 

«nN  i/d»  sa£  o  :1}0v2> 
^.^oato  ifc-a©  .*fcs*f  fc*b** 
U»  ob»fcJS»jbo  ooi  slo)  Vd^’^o 

^1 U  '^VNfl  se<r\d1 


m*o,®2  IxAOO^iSfttJ  1*  W^jO 

^  Jocxlj  »l 

(j^lcaoLd  loo0liU»l  V^No  It  Lj| 
O^iAb  VA.o2J  «(  ^4L4kUj^*>*1>^ 
}<ar£^v- x  £ld§) 

9  Uofl  i]a 

i  1  *f  CD  <-*»  qjb»*  b*Uj|  ^LftOOl  iKa  M^IJ 

1^019 U J jo) :b^AA.U^  ooaf* 

•  2^  i  .*^»  |  LMs&«9v3  ^ i  i)  tf 

1**413  *^.*6 

bs^t«baVoA.o\/ooili^l  *  o^  |c«)Uaf 

v»<*®b1  U^S^ol  U 

»•  •  • 

\&Cl«S,aA.  m»o  vyfeo^gA  y^flJi 
'^'^1  balflft,s>  US:\^a^ttkLa 
]±zy  ^nNoVsj  tlU 
<^D^L^^l^xboi3j 

1*m*  fe^o  •»  o*  to3 !  loj  oa.^  tia  l 

W,Hxo1  •  ooflao^  jj  |aib\p  b\ 
buoaiv^^^U  Uxj+$  Lai 
l)©) 9  U^  f  jo  d^#!b^wba)^ 

b)J^ 

Ua§2^  I6J1-I,  L>  ft  P  »o 

U*UrbO  <%-Av^  ^ 

l^4-ft^3  Il*|  "floaoU^o  (J^d  hk+j>lJj 


li»XoV»i>obJ  1^  V*fo  b^bd  toidj 

l  ^jj  ex  ^ 


♦  .  v^-0 

,£5^-' 
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♦ 

^  4  •  • 

^  ^^>»eoi  wLmII 

x^oiJ 5^s^jI  *A5st» Iaj lap  hila^y 
*  tU  oc^d^AA,^o\  bai^ 

/***>&•  *u*la;U  I  p&ri&^UiU,  aU 
Ity  tfeUjdJL*  Uj  Is  »o 

VM  cJufe^U$o^t»o©i}tL6*b-.#  f6X  t»o 

1— -5^0*  a*|*»»^V,  U&$1  kJ\b*b***l  ^51 

s^A^o, 

lid&ete  l)W^  ltcufc\l 

AJu*pjaJjJuk*s&aW  **> 

»"■  wttdV»ty*o  tu&^  U^I  1*-m 

Uuai^  li'.a^dlfl^  w-a  U^,aa- 

<*1*^}]  (LmI  b! 

!LA}S  s*A&i  $6)  jt&6j^\S&A~0 

aU(I^U&s&  lUsJJ?  v«a£>  <) 
i^ajlj  I^G*} 

*  J  I  ^>s  ui  ^4i4.1  k**J 

M^>»^  liA^A  »*Mi  ^&**f  f^L^dd  j 

t  wJU6A>t  1  b^U*!iAd  y  p+*  I  o  1a) 

^y)  ^£^3^4^  |L*wStt«»jj&» 

^laA^tsfOSg^tU  UioOd  wOd 

^3jjd  £•  «\»2>  ^A\.t)Jl  <ft£Of^ks<a 

l^lf  U*|A )Ci uOl^M  Ib^NO  4 
«  *»  ^  •  « • 

^4&4&aUo^%a2LjJf  l^adlA&jk,i1l63bfr&3> 

^  *^^»4  1j  U^ft  tsc^#fcs>*j  UOf  1^  .  ^  1 


Pi  £*lu3  ***  \£C)j>&#f  lifclf+taj  ^fjl 

lai^  ^9  ll\  <^»  ?  IU\u 

[<%-*  A -  -*  (jet  ti-e&^  L»lN  VAjf  ]J« 

:J_* 

l«£k\  tX^oiOoIiiJJ  ~fc^ewi^.dtiAi 

•  •  •  • 


OOllib^fid  ti£  C*l6Jl**^SL 

jo*&  *&d  Lo) 

«V^  j  «"  l**A’  tisuc=>~  'fry? 

|v3«^jaa&  »a^^do^  oilo^p^  <n^vp 

°\a>rt  i  t&90^«  ilv\  \^ft^) 

M*  U^s^bdi  Ua^U^fA-d  jL>U, 
!^i^1  \a©a)o»Juaa  faoj  fooi 

t^&*»  js^ljgj^gkj  *  tfr^ftA  ,lfy  jU»^! 

loti  W*»t©«*«Ua*j  U&Jbs. 

IfSAX^  U!m  «u2*j  Iaj  la  1  )bjJ  eat  ^ 
c*Jjx>;>  |fcs^5<%a»l  UaTtoj  L»Ia*mo 
b^.«A-lb!  U^>p^  ^tAig^j^o  ftSAU 
l  orvats^^  !****) 

IfcCaX  ^o  1  gLA>  b  o> 

U^^«aXoitfta^^5o  U^ona  Ul«i 
U£iA,o1t\ja^oiat^.^  l»V^f 
VLa^#|l->fOfioab)  j  U^vaa.)J^  »i  f^*o 
Pi  ia^i&^auolLSk&jkrfio  U^Mi 


^^5^Usaio<o3l  ^&^©65o 
^  rtN  ^  bsCLmtlf  |  «.<TO0  ^flUJD4a 

«\  oX  Ui  ub\.j  loi^  wovSa 
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ijfrva  L _ :L«1 

•to  ***0*3^,^^  laJ  *1  f*  <*>&?&  *,<**> 

*  •  % 

""Njfoi  oufc^l  <na  o  1  ».»aV»  V>  ol^. 

|I&*a«^Uw»u^o  ^V>«a\>  o\s*a  La3 \1  <au6*U 
f bt*.  sTX^, 

sU^^U^U^Uoia-*  *a£  ^ 

ImL*^  L^V^  s£s*lj  ^ey  S^OU^O ^\\.  Qi^^l 

^  ^Jo) 

lid  bol. A^l) Ok^o  q*5 

L«d)b*oi}^  <j^ 

:  ya->-NA,»  u?l :  ti^o^  t^b 

*^*■4 

w^Od  ll^o  } 

*4  old  «»ASv>a  Joi  or\sJdAa4» 

s?\> *  ah>  Nl  wfcaa  ^l5**a  aO  4^U  »n»*<^ 
«*a  1C^«4 

iUSa^Ud  Ua&s  UT^a  fCi**  UU- 

KUtt^wbl  Isuto*  j-J  U^<u»N^L^ao 

bft*  l|^!j^k> I  Q«C»1tS*flLj-l^»(>)  ^JOAi 
u  a!m  !^«vS>  L»&oia  i 

*  4  •  4  *  I  ** 

N£OU^OO  M  M  fis#  ^6  «««^S  I  ^  M4 

'  %  *  % 

V^nboa  ^>4|A«  m^*  \OOUiOfi  ^  m»A  mI^ 

b>  >N»«^  ^  le\ » »d\>V^a  *fc>4  m  of  i 

oruVi^  1  lo^L*  1  >^Ail  Q-*^,avf>  voovi^j  ..\i 

* 

^*  ♦  L  l&d  U 1 4  afc*1  *  sj&) 

«4  * 

)k*sl*#t  ILa-*l#la>*  Vil  1 4 ^ ^  Laa^ 

1^*1  Olo>  LtXna  fb^slAA^^o 


LVa  b  ojk^»  «^n  fcof  b>ta^5*^  btx«ll 

’  *  • 

<^A>  bcwypk*  usaj  ibkv^U*  Li-N*b 

4  4 

V<S*®t  biSX  ^OV%lt^2> 

ta*Cfcs.  i^ACl^A) 

CNiaaIjw  b>ca  -3 Co  l f  \o^» \i 

<d<L3)  Lm/u> 

4  N 

iloA^a omU  i^vii  »bd  ja / a*4 

'  4  * 

}Clu&U*»  Sa\  *  •  -  a  a  ^  ^lm a« 

^a 4  s$n  4A.  wm La  £s»f  Cvb^« 

I  Csl3 La  a  |  ^<Um t  1 

i*M^ltA3  4  bl?l^ 

;l  *-^C\Ao  Loc>  I  dM  /»Aab s>4  )£&*»  aii, 

bb*U©  ^!  Ufi04^4d)  Ua?j  ***&>. 

a*n  L*s«&ift|  l  l-uaa^Jlo 

b&i  |)iAl^Ud  Juc^Ud  /^ 

|a»5  ft^a  b&*w  f°fe-LaV 

f  la***  bflA. ^oift 

\jkKu&  | Cva^jd 

13  |&« 4  l^AM  w>a  •  ^ooi  4^A»t^O 
j-s#  »J^3  4  U4^>1  iKMA^da  <5  7}^»  ^a\ 
•wfcv*^4  «V»nI  ^»0%sJfe5 

It  U#  1  0^4  ft <WAioia  va  f  OV^s  ?  V*4f 

Ia»4^  m*  I^..«*.m  *  >.  — ^ 

1^4^  )  tsa^  ttcu«<M4f 

A&>  tt^AAs#  <oa  !  bk&JLho Jja 

t*}1  *  }**U*+o L^Jo  lai^f  a  bV  *  f  &*£L+*l 

JjcnalL&L+j  ^■*>o.l-«  >a^ 

ob.Qa^.L4u3  wot 

c^oj  K* I aV5 a  wIa.^V^  ^JUofll 
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.  6/Ui.v.e^o, 
LaS.  ll&3  Ai»  1  ex*  !  ?  >«.au  I  1 1  a  *\M  J 

\pov*tv»U  t^q^sgoou  * 

*A  Ul^ol  asa.v.  f 

•  4 

}  )  IbJas^^sis  |tc-»JL*l  ?«' 

s^O  *S,  U  s^SoO  1  b*a**t.l 

itaSa  f  m  L  Ax  fcvi**  Sf  0^,11 

L*#va?  °&!  *  <A*flu» 

•  \^cruoA.j  If 

—  V  l^£x> 

UL^  Ua&*#6  Lgmw^&s.*  ocn  Latsis 

tb«)4a»f  ILoXS&Ss^^SJ  M>^0 
-O  *  ?  1  jl-A  vj^l  ^01^3  s£*>  L  (Ub !  O 

ItU  ]]4  LSy*  llau  1 

It  alii*  «aa  loan  J& !  Ua 

**;  ^  1  <yj  >4h&»  Uu.ftj^^.01 

I fS^A* \  CYiArtM 
•  *»*£<(  1e>cO  e+f  lit— 1  l  aL lA 

j  1fcsy*4^f 

\b^^<srtaL^AA.aZIa^4j  JjV^lo  A>a^.. 
l-»t— Jo  :  IfiUJuiA 

V*A~tt  j^aaa  uAiO  <a»  tail  aN^vw>  o*A 
S«^U^ .  *1^  1^>.  o£a»  I  J  a»i  **  <n^. 

**•^^^©'1  I  tx301 

t>*#  Aa*U  4*9  fAd  I 4&9d££d/  ^6*900^ 

1b**±*t)  &Aa9aJ  |N*A*  <t  ASrt ^ 

1  ^**^*1  AJlt  ^0  tN»A*5  *0  ^ 


1?  Ut^l^lfv.N^.  a.  Ib^JUL—bOoa 

iLoSi^^d  ILaS^a-a  1L&oi>oIj—g  ILaxaig 
U.dL^w«)  btof^»5 1fe>»AW^&aao  ftai^AitSfcoo 
Ita-^^jolt^AiA— a  ItfAaL-o  ILsUV^o 
‘UL»«^  bbl :  ^1fiodA*ttffidoo  Haa*  JLma 

iLoj  *» 

t  bjkl>U«^  «  ILA^K&lG  tJQ 

til  A..  6  +  11  A/**CSAV^ft  ftAV^ftf  n 

*  ■ 

^.1  ««ru*>  h©1  *i1-  ta^o  bossl 

t^jjt*  v««rta  1  t4®  t^^l.  >^Vi  .4V»  1  }•*£> 

L^tf  ^•vaa  Uf  ^MtO^i 

lyayJ*  ^ rtllva  Uftf  lA)dl  ^.a  *  I »-»-0  9*m^ 
«*ava  1 lot  ^9^  I  >»A>0 

t  **  1  •« 

^jd'4  «#«iaaJJf  ^MJ^sSU^  «3®L  m*A 

V»»a!  ^*1 IIa*±*/  ^ 5  ]  (,  J  ffjh&t#* 


>1lAf!fc  *2^9  ft. •*•!*& a  ^  'J  ^Lg&CsJ~*& 

^  T7  V  f  V  ‘  V* 

J  UsNXa«4  O^L9^3 

L*a  HdMkd^d  J  IlftitAft 

•  •  *  ' 

♦  «  •_. 

^ lt<ajL*9^  X  L  ^ I 

^*OulU  t^Af  UfeOi  AVt^w^W  Jl 

(fiUo»*«^  .  1 1V^i>i<ii^N}  a^ft^a*4^o^olto\^4 

aiVi»ho  »»  ^c>1t.A^.^>Soo  ILsSl#  (*^» 
Usc«a1L>UVd^1t^A^o^<>  ^  1  tauaoL# 
Lidolj)^!  5^*<Sj  UlflflUaJu/f  ^  v^Jf 

i-»001  Aoa  (abas  ^<3U^9 

^  ^  ^  ^  <w»aO  ^3  L  ^9  ib  jU<(3 

1^  ^Ia>oi  •  )^<rv^f 
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a— jL  A*-3  lS-r?J^Lo  p°? )Lsk J*x+^L) 

oV=»  !  4^  /;a^i  «*■&*>  jO-^/Noak.-^. 
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